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DEPARTMENT OF TRANSPORTATION

Research and Special Programs
Administration

49 CFR Parts 171, 172, 173, 174, 176,
177, 178, and 179

{Docket No. HM-115, Amdt. Nos. 171-74,
172-82, 173-188, 174-43, 176-17, 177-69,
178-77, 179-32)

Cryogenic Liguids

AGENCY: Materials Transportation
Bureau (MTB), Research and Special
Programs Administration, DOT.
acTion: Final rule.

SUMMARY: This rule amends the
Hazardous Materials Regulations to
establish requirements for the
transportation of certain cryogenic
liquids and also to authorize the
transportation of certain gases that are
transported in cold liguid form.

Included in the fina) rule are
provisions—

(1) To provide a new DOT
specification cargo tank for the
transportatien of cryogenic liquids;

(2} To authorize the rail carriage of
ethylene, cryogenic liquid in addition to
hydrogen, cryogenic liquid;

{3) To establish requirements
governing the mainteuance and use of
packagings used to transport these
liguids;

(4) To establish minimum
requirements for the transportation of
uonflammable, nonpressurized
cryogenic liquids that until now were
not generally subject to the Hazardous
Materials Regulations;

{5) To authorize the bulk
transportation of ethane and hydrogen
chloride in cold liquid form; and

(8} For flammable eryogenic liquids—

(i) To expand the scope of the
regulations to apply to the intrastate as
well as the interstate trunsportation of
these materials: and

(i1} To require DOT registration of
shippers and carriers and the specific
training of drivers.

This rule will alleviate the difficuliies
engendered under the exemption
program and the standardization
achieved by issuing these rules will
coniribute {o improved overail safety in
the transportation of these materials.
EFFECTIVE DATE: January 1, 1984,
towever, compliance with the
regulations as amended herein is
a«thorized on and alter September 15,
1983,

For the purpose of this final vule, the
30 day limitation for the receipt of a
petition for reconsideration (49 CFR
166.33) is hereby waived and 90 days

provided in place thereof. Petitions for
reconsideration: will be received on or
before September 14, 1983,

The incorporation by reference of
certain publications listed in the
regulation is approved by the Director of
the Federal Register as of January 1,
1984,

FOR FURTHER INFORMATION CONTACT:
Jose Pena, Office of Hazardous
Materials Regulation, Materials
Transportation Bureau, Department of
Transportation, 400 Seventh Stireet,
S.W., Washington, D.C. 20580, (202} 755—
4906. Office hours are 8:30 to 5:00 p.m.,
Monday through Friday
SUPPLEMENTARY INFORMATION:
Information collegtion requirements
contained in this regulation have been
approved by the Office of Management
and Budget under the provisions of 44
U.S.C. Chapter 35 and have been
assigned the following numbers: CMB
#2137-0541 (Shipper's or Carrier’s
Registration Statements, §§ 173.11 and
177.826), OMB #2137-0542 (Cargo Tank
Pressure and Temperature Records,

§ 177.840), OMB #2137-0539 (Special
Instructions for Cryogenic Liquids,

§ 177.818), OMB #2137-0540 (Flammable
Cryogenic Training Records, § 177.816),
and OMB #2137-0017 (Cargo Tank
Certification Record Requirements,
£§178.338-2, 178.338-4, 178.338-19).

This rulemaking has a long history.
Prior to today’s publication the
following notices have been published
in the Federal Fegister, and a public
hearing held, with regard to Docket HM~
115:

(1) On March 1, 1974, the Hazardous
Materials Regulations Board, MTB's
predecessor, published a Notice of
Proposed Rulemaking (NPRM) (39 FR
7950).

{2) On June 19, 1974, the Board
extended the comment period (39 FR
21166).

(2) On Septernber 10, 1974, the Board
converted the NPRM into an Advance
Notice Of Proposed Rulemaking
(ANPRM]} and further extended the
comment period {38 FR 32624).

(4) On March 8, 1979, MTB published
a NPRM which, while in gerieral terms
continuing the regulatory scheme
proposed in the 1974 ANFRM, made
significant changes in several areas.
Readers who wish more information on
these changes are referred to the
preamble discussion in the NPRM (44 FR
12825). This notice also announced a
public bearing.

(5) On April 5, 1979, corrections and
changes were made to the NPRM {44 FR
20461).

(6 On April 17,1979, MTB held a
pubiic hearing nn the NPRM.

{7} On June 21, 1979, additional
changes were madz in the NPRM and
the deadline for filing comments was
extended (44 FR 36211).

The purpose of this rulemaking is
discussed in the March 8, 1979 preamble.
Briefly, some of the transportation
subject to this rule has historically been
permitted only under an exemption
{called in years past a special permilt).
This exemption program, provided for in
§ 107(a) of the Hazardous Materials
Transportation Act (49 U.S.C. 1806(a}],
has required those wishing to transpert
these commodities to come to MTB for
specific approval of the packaging (and
how the packaging is to be maintained),
the hazardous materials to be
transported in the packaging and the
conditions of transportation.
Exemptions create burdens on shippers,
carriers. packaging manufacturers and
the MTB itself and should be replaced
by regulation as soon as appropriate. To
the extent that the regulations have not
provided for the carriage of these
materials, these burdens have been
necessary in order to accommodate
commerce and, al the same time, ensure
public safety. This rule will alleviate the
difficulties engendered under the
exemption program and the
standardization achieved by issuing
these rules will cor:tribute to improved
overall safety in th2 transportation of
these materials. .

Another major iripact of this rule is
the application of certain regulatory
requirements to nonflammable
cryogenic gases, like nitrogen and
helium, transported in nonpressurized
form. These commodities have
previously bzen unregulated by MTB
except when transported by vessel.
However, MTB believes that the
extreme thermal hazards these materials
pose in their cryogenic form warrant the
imposition ef the limited requirements
contained in this rule. This will be more
fully discussed below.

Approximately 30 comments were
received on the proposals contained in
the NPRM. All comments. including late
submissions, have been fully considered
by MTB during the development of this
final rule. Several well-defined aspects
of the NPRM were the subject of most of
the commentary. These significant
issues are discussed below by subject.
Following the subject-by-subject review
is a Review by Section which briefly
discusses each section of the rule and
the significant changes that have heen
made since the NPRM,

Use of Aluminum

The NPRM proposed that aluminure
be permitted to be used to fabricate the
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inner vessel of an MC-328 cargo tank,
but that the jacket surrounding the
insulation of these containers, when
used in oxygen service, must be made of
steel. This proposal was based on the
adequacy of recently developed industry
cleaning standards. The NPRM included
a discussion of the use of aluminum in
certain packages that come in contact
with cryogenic oxygen and specifically
asked for public comment concerning
this issue {44 FR 12828).

Several commenters supported the use
of aluminum in the {abrication of the
outer jackeling, as weil as the inner
vessels, of packagings usad for the
traneporiation of cryogenic exygen. The
commenters mentioned the excellent
low temperature characteristics of
sluminiim and the fact thut the oxygen
coes not react adversely with wluminum,
In further support of this position, une
commenter noled thet MTB was
planning 1o issue a proposal for un
gluminum cylicder specification for the
transportation of oxygen and other
gases, (The fical ruie was peblished in
the Federal Register on December 24,
1981, under LGocket HM-176,
Specification and Usage Reyuirements
for DOT-3AL Seamless, Aluminum
Cylinders {46 FR 62452}).

MTB agrees with these comments to
the extent that it proposed, and now
adopls in this rule, requirements
permitting the use of inner tanks
constructed of aluminum to transport
cryogenic oxygen, if proper precautions
are taken 1o ensure that the puckagingis
cleaned of all foreign malter. In order to
ensure the cleanliness of cargo tanks.,
MTB is adopting the cleaning standards
contained in Compressad Cus
Association (CCGA) Pamphict G-4.1.
However, MTB strongly bebeves that it
should not permit the use of aluminum
jackets on cargo tanks used to transport
a flammasble cryogen or pressurized,
gryvgenic oxygen. In a fire situation any
escape of these materials would serve to
areatly intensify the fire. Considering
that aluminum loses most of its strength
at 500° F. and melts at 1200 F,, it foliows
that the protection afforded by
aluminum is far less then that afforded
by steel, which retains a great deal of its
strength at aluminum’s melting point
and which does not melt untit heated to
approximately 2600 F. Notwithstanding
he good safety experience of
nonregulated. nonpressurized cryogenic
axygen cargo tanks, as well as some
early exemption (special permit) tenks,
and in the absence of any meaningful
tests on cargo tanks demonstrating the
survivability of aluminum in & fire
environment, MTB has concluded that
aluminum outer jackets do not provide

an acceptahle level of safety in cargo
tanks used to transport cryogenic
oxygen, at pressures in excess of 25.3
psig, or flammable cryogens.

As proposed in the NPRM, this rule
prohibits the use of aluminum valves
with rubbing or abrading aluminum
internal parts in packagings transporting
cryogenic oxygen. The reason for this
prohibition is the possibility that the
heat generared by abrading parts,
together with the formation of [eather-
tipped projections creates a potential for
combustion. The same prohibition was
also proposed for flammable cryogens:
however, in the final rule, bazed on
comments and MTB’s reevajuation of
potential consequences resulting from
release in a [ire, this prohibition has
been extenced to any aluminum valve.
pine or fittir.g.

Pressure Relief Device Systems

Several commenters suggested that
the requirements contained in CGA
Pamphiets 1.1, 5-1.2 and 5-1.3 provide
adequate prolection for cargo tanks
from overpressurization. One
commenter contended that a single relicf
device system that is sized using the
CGA stundards is adequate. The
commenter believes that the proposal in
the NPRM, that there be a primary and
secondary pressure relief device system
of equal capacity, was excessive and
unwarranted. This contention has also
been raised in applications for
exemption. MTB has consistently
maintained that spring loaded relief
valves are rechanical and therefore
subject to malfunction, and that in an
accident situation a tank may be in an
inverted position discharging liquid and
therefure relieving pressure at a much
lower rate than when discharging vapor.
There is also a significant body of
analytical and experimental data that
raises questions as to the adequacy of
the CGA valve sizing due to severul
assumptions made in the formulas, such
as the heat conduction values of the
insulation and the total tank area
considered as exposed to fire, which
provide lower calculated capacities than
MTB believes is necessary to assure an
acceptable level of safety in a fire
situalion. Therefore, MTB considers that
the primary and secondary relief
capacitivs prescribed in the NPRM are
necessary to assure an acceptable level
of prutection in transportation and they
have been reteined in this rule at
§ 173.318(h).

One commenter objected to the
proposed marking of each valve with a
rated pressure equal to or exceeding the
tank design pressure at the coldest
temperaturs expected to be encountered
[proposed § 178.338-8(b)(2)). The

commenter believed that such marking
conflicts with requirements found to be
acceptable by the ASME Code and
various piping codes.'MTB agrees and
has determined that this marking is not
necessary and therefore has revised this
paragraph to require only that each
valve must be constructed and rated for
a pressure equal to or exceeding the ’
tank design pressure at the coldest
lemperature to be encountered.
Additional proposed market
requirements in § 173.318(b)(5}ii), for
pressure relief cevices remain
unchanged in this fiaal rule.

Minimum Outage and Filling Densities

One commenier implied that the
proposed minirum outage requiremnent
was too restrictive for pressurized
nonflammable vryogenic liquids. The
commenter expressed that the minimum
outage for pressurized nonflammable
cryogenic liquids should be 0.5%. MTB
believes that a 2.0% minimum outage is
appropriate for pressurized
nonflammable as well ag flammmeble
cryogenic liguics. The greater minirmum
outage requirement will significantly
reduce the likelthood that a cryogenic
liquid will vent as a liquid through a
pressure relief device. Given the fact
that thermal hazards are posed by the
release of these extremely cold liquid
materials, whether they are flummahble
or not, this rule retains the proposed
outage requirements.

Section 173.318{d) has been revised to
exclude helium from the oulage
requirement because at relieving
pressures it is no longer a liquid.

The commenter also recommended
that the filling densities proposed in
§ 173.318(f] be changed to be consistent
with his minimum outage
recommendation. Since MTB will
continue to use a minimum outage of
2.0%, the filling density changes are not
necessary.

Venting, Holding Time, Trip Monitoring,
and Equilibration of Cryogenic Liquids

In the NPRM venting, holding time
and trip monitoring were addressed in
proposed §§ 173.33(d)(1)(ii}, 173.318(e),
177.846 (h), (i). and (j). and 178.338-9,
and these requirements would have
applied to all a-yogenic liquids. Severul
commenters stiongly urged that these
requirements only apply to flammable

. eryogenic ladings. MTD has looked

again at the issue of enroute venting and
agrees with the commenters that enroute
venting of nonflammable atmospheric
cryogens and helium presents little
hazard. Except for the holding time test
contained in the MC~338 cargo tank
specification, these requirements now
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only apply to flammauble cryogenic
liquids. Each MC-338 cargo tark must
have a rated holding time to be
considered a specification cargo tack,
whether it is used to transport
flammable or pressurized nonflammable
cryogenic liquids.

Equilibration, which was not
addressed in the NPRM, is permitted at
§ 177.840 (i) and (j) of this rule. The
concept of equilibration was advocated
by several commenters. Essentially it
represents a relaxation of the halding
time requirement for flammable
cryogens by allowing une-way travel
time to be redetermined after a full
equilibration of the cargo tank is
performed. Equilibrations may only be
performed at a facility that handles, sed
is therefore familiar with, flummable
cryogenic liguids. Allowing such
equilibrations will permit longer hauls to
be made safely.

Liguefaction Temperatore

There has been some confusion
regarding the term “Hquefaction
temmperatire” which was used at several
peints in the NPRM in specifying design
service requirements {or packagings {see
§§ 175.315(a) Table, Note 11, 178,338~
1(c}{2}). The terin was used without
specifying the pressure at which the
liguefaction temperature was to be
established. This was an unintended
omission because the liquefaction
temperature of a cryogenic liguid or cold
refvigerated gas varies with pressure.
When transported in a pressurized
condjilon the terperature is higher thaa
at one atmosphere.

Several commenters called MTB's
attention to this problem. (In the
ANPRM st § 178.338-1{b)(2) the
liguzfaction temperature had been
stated us being at ove aimosphere.)
Sorce commenters who favor design
service tomperatures based on
ligusfaction temperatures under
pressurized shipping condiiions
idicsted their belief that the omission
seemed to suppord their pusition. One
comraenter indicated that it was his
undedstandiog that Luueiaction
spmperatare was to be determined st
vue atmosphere. 11 was MTH's inteation
tiat the liquefaction temperature be
determioed g5 indicated by this latter
coramenter,

Uespite tha emission in the MPRM, in
the exernpiion process for oryogeni
liguids and refrigerated gas
ethace-yropang mixes, MIB liag, with
but a single exception, specilied that
design service tempersture be based on
the lignefaction teraperature at a
pressure of one atmosphere, and MT0 is
continiing with the limitation in this
rule. I a packaging has a design service

temperature based on the liquefaction
temperature of the lading under
pressurized conditions and there is a
sudden rapid release of the pressure {or
one reason or another, the release could
result in temperatures colder than the
design temperature of the packaging.

The reference pressure of one
atmosphere has been added in the rule
at §§ 173.315, Note 11, and 178.338-
1{c¢}{2) tu make the meaniag of the term
“liguefaction temperature” absolutely
clear.
Jacket Design

Both the ANPRM and the NPRM
contained lengthy formulas, details of
welding and reluforcing ring
cousiruction, @ic. for cargo tank
evacualed jackets, which were
patterned from rail car specifications,
The June 21, 1879 Federal Register
publication of changes to the NPRM
altered this approach, at § 178.338-1(1).
by simply referring to specific
paragraphs of the ASME Code. One
industry commenter wes critical of this
approach asserting that the ASME
charts could be misapplied and/or are in
error. As best MTB can determine, the
commenter’s point is that using ASME
Appendix V charts in designing a tank
for 7.5 p.s.i. minimum external pressure,
which based on a safety factor of four
sheuld produce a collapsing pressure of
30 p.s.i., will thearetically result in a
collapsing pressure of less than 30 p.s.i.
as a result of a reduction in safety
factors by ASME in 1977. MTB has dealt
with this concern by revising § 178.338-
1{1}{1) to reference a critical collapsing
pressure of 30 p.a.i. raiher than a design
pressure of 7.5 p.s.i. This gives the same
result as was intended in the NPFRM and
at the same time avoids any possible
amulguity that may result from the use
of the ASME charts. This is consistent
with the original Compressed Gas
Association (CGA) propesal in CGA~
341.

Postweld Heat Treatinen)

Que geinmecies recommended that in
the vase of tunls constructad in
accordance with Part UHT of the Code,
postweld heat treatinent be required by
M1IB only whea reguived by the ASMR
Code (§ 178.336--2(2)). If postweld heat
treatment were only conducted whea
required by the ASME Unode, most of
these cargo tacks would not be
postweld heat treated sitce the cargo
tank thickness is less thun the thickoess
that tlie ASHME Code requires be
postweld heat treated. However, MTB
balieves that the postweld heat
treatment of these thinner materials is
necessary to provide maximuim ductility
to cesist the vibrations and stresses

inherent in the highway environment.
Experience over many years with the
use of postweld heat treatment in cargo
tanks has been faverable und MTB leels
there are important sufety
considerations jus!ifying the
requirement with regard to MC-338
tanks.

Pressure Testing

The NPRM. at § 178.338-16, proposed
that newly constructed tanks be
subjected to a pressure test at 1% times
design pressure, except that for tanks
constructed of UHT steel a test pressure
of two times design pressure was
propoged. Several commenters urged
that a test pressure of only 1% times
design pressure be required. M1B
believes that a test to 1% times design
pressure is necessary to prove tank
integrity. One industry group asserted
that such a requirement precludes
prncumatic testing, which is necessary
for tanks designed to carry large
volimes of low density material, such as
hiydrogen or helium, and for which
testing with dense material such as
water presents difliculties. To the extent
that a manufacturer does not wish to
perform a pnewmatic lest, MTH does not
believe this point is meritorious with
regard to initial manufacturer’s testing
which cun be performed while a tank is
still on the fabrication floor where it can
be supported over sufficient tank area to
avoid distortion from water weight.
MTB believes the general test pressure
requirement of 1% times design pressura
ensures tank integrity and represents
sound design and engineering practice in
light of the fact that the highest setting
for a relief device is 130 percent of
design pressure.

The two times dosign pressure
requirement for tanks constructed in
accordance with Part UHT of the ASMt
Code is also being retained. It is not
anticipated that this material will be
used frequently in the construction of
MC-338 cargo tanks; however, to the
extent that it is used, MTB believes tha
the particular composition of this
material and the process by which it is
wanufactured justify the higher test
pressure cequirernents. This is consistr o
with uther MTB requiremreats that
exceed ASME Cude requitements in
several areas (such as ia § 178337 for
MC-331 cargo taaks) when UHT steels
are used.

One commester recomumeniled that
the retest requirernent at proposed
§ 173.33(d)(2) be eiiminated for MC-3723
cargo tanks with evacuated jackets. The
commenter stated that such tanks in
cryogenic liquid service are not subject
to internal or external corrosion, and
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that in effect the tank is under constant
"leak lest” Decause the slightest leak
irte the vacuum space would be readity
detected. MTB does not agree that this
retest should be eliminated. The retest,
at higher that service pressure, is
necessary to ensure the centinued
integrity of the tank.

MTB does agree with industry
commenters that the proposed retest at
1Y% times design pressure would, for
purposes of personnel safety, require
hydrostatic testing and that this not only
noses struntural problems for hydrogen
and helium tanks, but creates problens
in drying and preventing contaminants
from entering the tank. Since the
cryagenic materials are noncorrosive
and since the tank has been subjected to
a pressure integrity test of 1% times
design pressure at time of manufacture,
MTR believes il is appropriate, without
compromising safety, to allow the retest
to be performed at 1% times design
pressure. A procedure for pertforming
pneumatic tests is provided at § 178.338~
16(b).

Design Loadings

MTB received several comments
concerning the “g" loading
requirements. Concern was expressed
regarding the different methods
cantained in the NPRM for defining the
loadings (i.e., by "g" loadings and also
as a function of weight of the tank). In
order to clarify the support and
anchoring requirements, MTB has
revised § 178.338-13 by expressing all
design forces as a function of the static
loading imposed in the cargo tank and
its attachments when the cargo tank is
filled to the design weight of lading.
These design furces spply to the tank
and jacket as well as ihe support
system.

One commenter urged that the
preposed design forces be reduced.
While present DOT exemptions {not
specifying MC-331 construction) do not
specify design forces for the tank or
jacket of the varnum-insulated cargo
tank, MYB belicves that it is necessary
to speci{y some minimum design force
considerations. It should be noted that
the static loading requirements for the
inner tauk of a vacuum-insulated cargo
tank were reduced from those proposed
in the original NPRM by the June 21,
1979 publication modifying the NPRM.
At the time this chonge was made. MIB
stuted that it would ""not compromise
the safety of the cargo tank because the
outer lank, which is the structural
member used in place of a motor vehizle
frame, is proposed to be designed to “g"
leadings of three veitical and two
longitading! and lateral.” (44 FR 36211.)

As for the outer tank [generally
veferred to as a jacket in this rule} of a
vacuum-insulated cargo tank, the same
commenter believes the static loading
requirements should be reduced from
three vertical and two in all other
directions to two vertical and 1%2 in all
other directions. This is the same
loading reguirement that was proposed
(and is hers made final) for the imer
tank and its suspension members. MTB
dues not beiieve the commenter’s
recommended design forces are
adequate. However, upon reevaluation,
M7B does balieve that the vertical
loading requirement of three, proposed
in the NPENM can ba safely reduced
since, for tanks with evacuated jackets,
any dynamir forces are dampened by
virtue of the double wall construction.
This rule, therefore, imposes static
loading requirements for the jacket of an
MC-338 caryo tank of two in all
directions. This agrees wilh the industry
standard expressed in CCA-341.

Nonvacuum-insulated MC-338 cargo
tanks arz very similar in construction to
MC-331 tanks with support members
attached directly to the cold liquid tank.
The NPRM proposed static loadings for
this type of MC-338 tank that were the
same as the required loadings for the
MC-331. MTB believes the construction
of this tank justifies the loading
requirement of three in the vertical
downward direction since those
dampening factors that supported the
reduction in vertical loading for the
evacuaied jackat are not present in this
type of censtruction. There is also no
logical reason for having a lower
vertical leading roquirement for this
tank than for the M(C-331 tank. For this
tank, the proposed loadings in the
NPRM are retained in the fingl rule.

Nonpressurized Atmosnheric Gases and
Helivao

‘The MTB is adopting regulations that
will apply to nonpressurized
atmospheric gases and helium. In the
NPRM, M'TB stated as a basis for its
proposed regulation of nonpressurized
atmespheric gases and helium that
"o v ceriain reguirements apply dus
to the axtremse thermal hazard these low
teraperature nuaterials pose to human
tissue and, ‘n the case of vessels, to
shipboard structures.”

Several commenters ook strong
excepticn to this specific proposal.
Ganerally, they yuestioned the value of
shipping papers and incident reporie in
dealing wit the "so-called” thermal
hazard of these cryogens. Also,
commenters took exception to a
statement ia the regulatory evaluation
for the proyposal that indicated such
materizls could be consideved conosive

from a lechnical standpoint. A
cormmenter suggested that MTB's actual
molivation was to obtain a reliable
record {through incident reporting) of
experience in transportation of such
reaterials for pusposes of more extensive
regulation in the future. This commenter
suggested such 4 record conld he
developed based on existing incident
and accident reports without additional
reguiation. Further, he asserted that the
existing safety record leads inevitably to
the cenclusion that such a “thermal
azard” does net, in fact, exist,

Another commenter noted that the
ANPRM issued on March 1, 1974, and
September 10, 1974 (39 FR 7950: 39 FR
32524} did not include these materials.
He further indicated that MTB'’s
pruposal to regulate these materials due
iv the extreme thermal hazards these
low temperature materials pose is
tantamount to a finding by MTB, which
the commenter [elt had not been
adequately supported, that, pursuant to
49 U.S.C. 1803 (enacted after the
ANPRM was issued), the transportation
of these cryogens may pose an
uoreasonable risk to health and safety
or property.

MTB finds that the quantity and form
of all materials subject to this final rule
#8 cryogenic materials may pose an
unreasonable risk to health and safety
or property when transported in
commerce due to the extreme thermal
hazard they pose to human tissue.
However. MTB acknowledges that the
unreaconable risk potential presentad
by these materials because of their low
temperature is not as significant as the
risks posed by many other hazardous
materials and, therefore, only a limited
riumber of regulations should apply to
their eunsportation.

If a liguid cryogen were to come into
contact with any part of a hwman body,
irreversible damage to tissue could he
caused vnless the contast is of short
duration. This fact is verified in industry
literature. Whils the industries known
by MTB to engege in shipment and
transportation of these matedals have 4
good safety record, MTB concludes
these matesials are hazardous mateiials
for purposes of transportatien in
commerce and that zorme, but not all, of
the hazard communication regulations
and the incident reporting raguirersents
should apply to them.

Other cryogens are reguiated betause
they puse risks in addition to their
exirems theral hazard, Principal
ainong these ricks are lammability and
toxicity (e.g.. carbon monoxida]. A
lesser degree of risk is posaé by
atmospheric gases and helium whan
transported at pressures greatec thao
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25.3 psig. These pressurized materjals
ure presently required o be carried in
vargo tanks under conditions specified
in excmptions because they are, by
definition, compressed gases. The
principal reason for a higher leve! of
regulation cof these materials is to assure
that the integrity of their packagings is
sufficient to prevent failure at the
ressures the packagings can be
expected to encounter during
transportation. Bosever, in terms of
immediately available energy, there is
no significant difference in the tisk
presented by & tank contuininz a
cryogenie aimospheric gas at & pressure
above 25.3 psig versus a tank contaning
a crycgenic atmospheric gas ata
pressure below 253 psiz. (MTB does not
draw the same conclusion relative to
‘anks only partially filled since they
\ave a greater immediate available
2nergy potential when their relief valves
are set at higher discharge pressures.)

Therefore, MTB concludes that the
principal risk presented by packagings
filled with atmospheric gases and
helium is the thermal hazard these low
temperture materials pose to human
tissue and to shipboard structures and
that specification packagings are not~
required for these materials when
transported by motor vehicle or railroad
at pressures at or below 25.3 psig.

It must be noted that the absence of
accident data cannot be conclusive as to
whether or not a material is a hazardous
material. There are a number of
hazzrdous materials currently subject to
the regulations (e.g. spent nuclear fuel)
for which there is no accident data
indicating fatalities. injuries. or serious
property damage as a result of accidents
in transportation. If MTE were 10 agree
that a material can not and should not
be regulated unless there is accident
data concerning transportation of the
material in the form and manner to be
regulated, MTB would be agreeing that
it could only react to adverse experience
in deciding if a material may pose an
vnreasonable risk when transported in
commerce. The legislautive history of the
Hazardous Materials Transportation
Act clearly establishes that a strictly
reactive posture was not the intent of
Congress.

In this final rule, MTB is adapting
requirements pertaining o the
identification of almospheric gases and
helinm when they are carried in
nackagings at pressures at or below 25.3
psig, and incident reporting
requirements cunsistent with those
specified for other hazardous materials.
The communications requivements
relate to the preparation of shipping
pspers and the marking of packagings

including cargo tanks and tank cars.
Except for oxygen. MTB is not adopting
requirements pertaining 1o labeling of
packages and the placarding of vehicles
and rail cars (except for carriage aboard
aircraft and vessels). With the exception
of oxygen, MTB does not believe that
placarding and labeling are necessary
for thess materizls, The ideatification of
the materials by marking will be
sufficient for communication of the risk
they present during transpertation and
will allow for immproved emergeicy
response through use of identitication
numbers. MTB believss the
presented by oxyge rants the
implemecntation of placarding and
labeiing requirements for this material
(see NFPA Pamphlet 53M entitied. "Fire
Hazards in Oxyzen-Enriched
Atmospheres 1679”7, for information
concerning accidents involving oxygen,
including cryegenic oxygen).

The impact of This Rulemaking on
Existing Exemplions

A number of cargo tanks are currently
being operated ander exemption,
carrying pressurized and/or flammable
cryogenic liquids. The NPRM proposed
that where practicable these tanks be
modified, remarked and rerated to MC-
338 Specifications. Where not
practicable, the NPFRM proposed that the
exemption holder so advise MTB, giving
the reasons. The NPRM did not address
what MTB would do after being so
notified. The same process was
proposed for rail cars currently
transporting ethylene, cryogenic liquid
under exemption. Exemption holders
were concerned about the impact of the
rule on outstanding exemptions and the
extent of modifications to these existing
tanks, and attendant expense, that MTB
would require ia an cffort to bring them
into compliance with the new
specification requirements.

MTB has decided to completely
resolve this issue by allowing existing
cargo tanks and tank cars authorized to
transport a cryogenic liquid or certain
cold refrigerated gases under an
outstanding exemption to be remarked
and rerated as specification tanks
without undergoing modification. MTB
belicves this “grandfathering” of
existing tanks is necessary to avoid
potential severs economic consegquences
to some exemption holders and can be
justified from a salety point of view
Lecause of the thorougn technical
review involved in the exemption
process, noiwilhsianding the fact that
ceriain aspects of certain exemptions
may differ from this final rule. However,
no new consiruciion under these
exemptions mey be initiated after
January 1. 1984,

Under this rule, the owner or the
person using a cargo tank or tank car
complying with a DOT exemption lisied
beiow should remove the DOT
exemption number sienciled on the
cargo tank or tank car and stamp the
identification plate as specified by
§ 173.31(a)(8). § 173.33(b)(2). or
§ 173.33(b){3). as applicable. according
to the proper specification. A copy of the
applicable exemption in effzct on
December 31, 1983, mus! be retained by
the owner or operator, if not the owner,
for a tank remarked as a DOT
specification packaging.

The DOT exewptions affected by this
rulemaking are as follows:

Exemptions—Tank Cors

4717 6231 7481
5738 6352
5792 6825

Exemptions—MC-338 type Cargo Tanss

2587 5959 7192
2708 6639 7207
2805 5111 7444
3367 6113 7494
3848 6173 7513
4108 6197 7600
4399 6205 7603
2400 6218 7849
4404 6243 7911
4490 6403 8286
4407 6432 8393
3554 6464 8404
3760 6596 8583
5186 6545 8753
5196 6571 8763
5922 738 8768
5365 6755 8778
5413 6768 8805
5485 s802 8889
5625 6919 8894
5852 6923 8954
5054 7025

Exemptions—NMC-330 or MC-331 Carge

Tanks
5062 7744 8443
6939 7957 8476
6978 8336 8504
7832 8442

Exemptions-Cylinders

Cylinders marked "DOT E-6668". "DOT E-
8404" or cylinders merked "DOT SP-6668"
prior to issuance of the exemption may be
marked "DOT-4L" as specified by § 174.25(D)
of the rule.

Review by Section

Readers are reminded that this
Review discusses only significant
comments cn the proposals in the NPRM
and changes made to the NPRM in this
Final Rule. For those provisions that are
unchanged, readers are referred to the
preamble discussion in the original
NPRM (44 FR 12823, March 8. 1979) and
subsequent correction documents (44 FR
20461, April 5. 1979; 44 ¥R 36211, June 21,
1979).
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Section 171.1. There is no change,
except that the proposed language in
§ 171.1(a)(i) i3 now contained in
§ 171.1(a){iii) due to amendmenis to the
Hazardous Materials Regulations
subsequent to the issuance of the NFRM.
Due to the length of time between the
NPRM and this Final Rule, provisions
have been relocated within a section in
a number of instances. Throughout the
remainder of this preamble, only
significant relocations will be
commented on.

Section 171.7. In § 171.7, paragraph
(c}{3) is reviced to reflect the new
address of the Compressed Gas
Association and, although they were not
a part of the NPRM, paragraph (d}{3}iv)
is revised to recegnize the 1980 edition
of CGA Pamphlet 5-1.2 and paragraph
{d}{12) is revised to recognize the 1978
edition of Federal Standard H-28 which
superseded National Bureau of
Standards 1landbook H-28. The purpose
cf thiese and other changes is to
recognize the most up-to-date standards
so that users of these references will not
have to hold superseded editions. MTE
has examined the new standards and
for the purpose of this incorporation by
reference, recognition of the newer
editions does not substantively affect
the Hazardous Materials Regelations.

Section 171.8. The proposed definition
of “filling density” is changed by
including a separate entry for hydrogen,
cryogenic liquid, in cylinders. The
separate filling density reference for
hydrogen, cryogenic liquid, in cylinders
is needed for clarity. The separate
requirement for hydrogen existed at
propesed § 173.316(c){3) of the NFRM,
however the lack of a separate reference
in § 171.8 may have led to some
confusion. This change will avoid that.
Also, MTB has added definitions of
“atmospheric gases”, "BTU", “cryogenic
liguids”, and “NPT". These added
definitions are also to add clarity. The
definition of “atinospheric gases’ is
especially important since under certain
circumstances this rule excepts these
from certain requirements.
wn 172,101, Five commenters
addressed the proposed changes to the
Hazardous Materials Table, including
the Air Transport Association (ATA])
and the Compressed Gas Association
(CGA).

ATA’s comments included the
following suggestions: (1) to add “air,
cryogenic liguid”, “neon, cryogenic
liquid™, and “cryogenic liquid, n.o.s.” to
the Hazardous Materials Table (the
Table): (2) to forbid pressurized argon,
helium, and nitragen in cryogenic form
from transportation by passenger
aircraft; and (3) to authorize the use of
cylinders for all eryogenic liquids listed

in the Table. In the final rule, MTB has
amended the Hazardous Materials
Table as suggested by ATA to add
“neon, cryogenic liquid”. However, MIB
dnes not agree that the descriptions “air,
cryogenic liquid” and “cryogenic liguid,
n.0.s.” should be added to the Table.
MTB is unaware of any excepticn from
the practice whereby the various
cryogenic liguid fractions are separated
and shipped in the form of liquid
oxygen, liquid nitrogen, etc. Concerning
the prohibition proposed by the ATA on
the transpostation of cryogenic argon,
helium and nitrogen abaard passenger
carrying aircraft, ATA did not provide
any explanation of ity concerns that
malfunctioning of & pressure controlling
valve would result in operation of &
safety relief valve. If for any reason,
including a blockage in the pressure
controlling valve, there is pressure rise
in the cylinder, MTB believes that the
safety valve should function at its set-to-
discharge pressure. M1B's decision to
euthorize these materiala shoard
passenger carrying aircraft is consistent
with the decision made by the
Dangerous Goods Panel of the
International Civil Aviation
Organization (ICAQ). MTB agrees with
ATA that the use of cylinders should be
allowed and, accordingly, has
authorized these materials to be
transported by air in DOT-4L cylinders
or in accordance with ICAO
requirements under § 171.11.

ATA alsc preposed that three
separate entries be provided in the
Table for each nonflammable cryogen.
The entries would designate the cryogen
as pressurized, low pressure and
nonpressurized. MTB does not agree
with ATA that three separate entries
should be listed for the cryogenic
liquids. The basis for ATA's
recommendation was that separate
entries, rather than the exception
proposed at § 173.320, would clarify the
applicable requirements for the varying
pressures. MTH takes the position that
the use of a single entry in the Table,
with the exceptions referenced in
column 5(a), is consistent with the
format of the Table and is weil
understood by persons affected by the
regulations. Should MTB conclude at
some future date that some means are
needed to differentiate among the
various categories of these materials, i
will consider the matter in a future
rulemaking.

ATA also expressed concern that
cryogenic liguids, such as helium and
neon, having boiling points colder than
the freezing point of air should not be
permitted in air transporiation when in
Dewar flasks because of the possibility
the venis raay freeze with solid air

thereby allowing internal pregsure build-
up MTB is awara that thege packagings
have been transparted aboard passenger
aircraft in the pust with no reports of
adverse experieace that would justify
such a prohibition. ATA provided
insufficient data as to why this
prohibition should be imposed and MTB
is not aware of any data or information
that supports ATA’s position. MTB's
decisions not to prohibit the
transportation of Dewar flasks
contaiaing authorized cryogenic liguids
by aircraft is consistent with ICAQ.
MTRB's response is the same with regard
to ATA’s auggestion that, as another
alternative, MTi2 should consider
banning all air trangportation of
cryogenic liquids regardiess of pressure
in the packaging.

Another concern of ATA's was that
the provisions in proposed § 173.320 dv
not clarify the fact that such shipments
offered for transportation by aircraft are
subject to shipping papers, marking,
labeling and cther requirements
pertaining to carriage aboard an aircrait
in Part 173. MT1 agrees and has revised
§ 173.320 by rernoving the reference to
aircraft.

Maximum nel quantity limits aboard
aircraft (the Table, column (6)) were
recommended by ATA based on the pre-
Dacember 31, 1982 listings in the
International Air Transport Association
{IATA) Restricted Articles Regulations
and the Air Transport Association’s
Tariff 6-D. CGA's comments also
addressed quantity limits. CGA
suggested quantity limitations for argon,
heliura, and neon (CGA, as well as ATA,
suggested that neon be added to the
Table) that exceeded those in the
NPRM. A quantity limitation of 550
pounds of argon by cargo-only aircraft
was recommended to allow the
shipment of the "150 liter, industry
standard container”. A similar quantity
limitation was recommended for neon.
CGA recommended that the quantity
limitation of 300 pounds of helium by
cargo-only aircraft be increased to 1100
pounds to be consistent with present air
shipments in standard containers that
include a 1000 gallon container. CGA
did not sugges. any change in the
proposed passanger aircraft limitation of
100 pounds for argon or helium and
suggested the same limitation be
provided for the new neon entry. MTB
agrees with the intent of CGA's
suggestions relative to maximum
quantity per package aboard an aircraft,
however, MTE has madified the
suggestion by adopting the limitations
used by ICAQ for cryogenic liquids,
rather than those of CCA, ATA or
IATA. MTH helieves usage of these
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quantity limitetions will fecilitate
iranspurtation of these materials moving
in international commerce by air
withow! compromising safety, The
maximum net guintiiy in one packege
Ly carge-only aircrall of belivm, naon,
and nitrogen s 1190 ponnds end tie
maximem net guuntity of argon is 300
12 quantity limitation inous

onoaaa 155 23
asal. {Pracent regmiations allow heliem
aad the cryogenic fonns of argon and
cxygen to be stowad on de
deck, Argon and oxygen wha
under deck must b2 "under away
from heat.””) After further consideration
of the nroposad stowage reguireman's,
the Coast Guard, which assisted MTB in
the preparaticn of these requirements,
agreed to the stowage requirements
contained in the present regulations
excent for that which permits sxygen,
cryogenic liquid, to be stowed "under
dzck” on a passenger vessel, This rule
dors, however, permit oxygen, cryogenic
liquid to be stowed on deck on a
passenger veszel and it decs not sppear
there will be any hardship created by
this requiremesnt.

Three commenters also objected to
the proposed provision prohibiting
hydiogen, cryogenic liquid, on board a
cargo vessel. The commenters argued
that the 5" in column 7{a} should be
changed to “1” for consistency with
other flammable crycgenic liquids which
have similar properties. M18 and the
Coast Guard do not agree with the
commenters because hydrogen with iis
wider flammatbility limits poses a
greater potential hazard than other
flammahle crycgenic liquids. Therelore,
the suggested change has nol been
made.

A change has been made in column
(7)(b) for gas=ous hydrogen from "54" to
4" The reason for this second change
is to correct a typographicai error since
the number “54" had no meaning and
the entries 5" and "4 were corflicting.
Retaining only the number “4” allows
the water shipment aboard passenger
vessels of limited guantities of the
maierial.

ATA and CGA were not in favor of
including the term “cryogenic liquid™ ay
part of the proper shipping name. ATA.,

as discussed earlier, supported use of
the descriptions "low pressure”, "non-
pressurized” and “pressurized”. CCA
recommended that the term “pressurized
liguid” be used for consistency with the
terminology in existing reguiations. MTH
believes the “cryngenic !
terminology more readily sanveys the
thermal hazard posed by these materials
1o emorgency pursvianel sod transport
workers. Tharetora, the term “oryugenic
liquid" is being retuired as part of the
propes shipping descriptivn in the Hinud
ruie.

MTH has 2ddad identification
nuraba:
incincad in the
Table. Thisis
final nla issa
wus complate :
action {45 FR 3436
new cryogenic Hg
preceded by an

Another major
NPRM i3 the addditi
designated as "
These eniries cover crials that, while
not meeting the deffiion of a cryogenic
hiquid, are gases at atnspheric pressure
and ambient tervperatures aad are
transported in cold liquid form. MTB has
added these materials 1o this rulemaking
in order 1o eliminate a numoer of
exemptions. Bezause of the
grandfatharing of packagings covered by
existing exemprions, the addition of
these materials to the Table and relatad
requirements will not add to the burden
of current exenplicn holders. In fact, the
acddition of these materials to the Tahle
eliminates the need for an exemption to
transport these hazardous materials.

Finally. several commenters requested
that the curren| propar shipping name of
hydrogen chloride ba retained rather
than modified by the description
“anhydrous”, as proposead in the NPRM.
The commenters pointed out that the use
of “hydregen chleride” to describe
anhydrous material is universatly
known in the indus:ry and adding the
word "anhydrous” is unnecessary. As
requested by thesz commenters, MTB
has allowed th2 current name,
"hydrogen chlcride”, to remain.

Section 172.203. Three commenters
pointed ont that the nstation on shipping
papers used to alert rail carriers that
certain tank cars may not be humped or
cut off while in motion should be
applicable to DOT 113D tank cars. MTB
agrees with the commenters. Omission
of the DOT 11:D tank car was an
oversight. MTB has revisad paragraph
{g)(3) to clarify that the notation is
applicable to any class DOT 113 tank
car.

Section 172.328. The parenthetical
language “(including a cryogenic liquid)”

id”

has been added to clarify the fact taal
this provision applies to those malerials.

Section 172.504. Instzad of deleting
Note 2 1o Table 2 and renumbering the
remaining Notes, as proposad in the
NPRM. the text to Note 2 1s removed
and Note 2 is reserved.

Saction 173,11 (proposed s § 173.5).
‘eral compenters objected to the
propossd ements in this section
for shippers of flammaubie cryogenic
liguids in poriable tanks, Caigo larins
and tank cars, and “he proposed
requirementis in § 177,525 (now
§ 177.828) fer carriars of Lawmable
cryagenic ligquids in ca:go tanks by
highwayv, to file regisiration statements
with MTB. Three of the commenters
opposed the require
unnncessary. One of ihe commenters
pointed oul that registiation is pot
required for other hazardous maierials,
that there is no evidence thatiiis
needed here, and that such a
requirement is conltravy to e ntent of
the Poyerwork Redaction Act of 1580 {44
{1.5.C. a503-3520}. Three commenters
ohjected i the provision in the proposal
that would require the registration
statement to be acknowiedyed by MTB
prior to shipment of fammable
cryogenis liguids since it was believed
this would result in unnecessary and
unreasonable delays. A different
commenter suggesied thal the words
“cargo tank” should be included in
paragraph (a){5) for consistency with the
intent stated in the preamble. The
remaining commenter suggested that the
requirement shoulc not apply to
shippees of tank cars since it was not a
requirement in the exemptions and the
requested information would not
enhance safety.

MTB disagrees with the commenters
who believe that there is no need for
registration of shippers and highway
carriers of flammable cryogens. The
registration requirement adopted in this
rule will provide important informatinn
which will enable MTB 1o identify and
locate shippers and carriers of these
very hazardous materials for periodic
inspections of their operations. For the
same reason, MTB has not excepted
shippers of tark czrs from the
requirement.

MTB does agree with the commentezs’
concern regarding the potential time
lapse prior to MTE scknowledgement, It
is MTB's intention that the registration
statements be processed in a timely
manner. Accordingly, as suggested by
one of the commenters, MTB has revised
the requirement to allow the registration
staternents to be filed by certified mail
with a return receipt requested. The
signed copy of ithe returned certified

S a3
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mail receipt will serve as MTB's
acknowledgement of the registration
statement. A similar change has been
made to § 177.826.

Additional changes to this section
since the NPRM, include the
requirement that registration filings be
with the Associate Director for
Hezardous Materials Regulation, rather
than the Associate Director for
Operations and Enforcement. This is not
a substantive change and merely
represents a reorganization of functions
within MTB. The section has been
recrganized and the commenters
suggestion that cargo tanks be added in
proposed paragraph (2){5) has been
adopted (the corollary paragraph in the
fina! rule is (b){4)). Finally, the dates on
which registration begins have been
revised to be consistent with the
effective date of this rule.

Section 173.23. A new paragraph (d) is
added to permit remarking of cylinders
covered by a DOT exemption, as
discussed under the heading “Impact of
This Rulemaking on Existing
Exemptions.”

Section 173.29. Proposed paragraph
{)(3) would have prohibited venting of
any gas, other than an atmospheric gas,
remaining in a tank car previously used
to transport a cryogenic liquid. Upon
review, MTB believes the same purpose
is served by the present requirement of
paragraph (c}(2) which requires that an
gmpty tank car that has been used to
transport a hazardous material must be
shipped in the same manner as when it
contained a greater quantity of material
unless it has been cleaned, purged or
reloaded with a material not subject to
the regulations. Therefore, proposed
paragraph (f)(3) has not heen
incorporated into the final rule.

Sertion 172.31. Proposed paragraph
(a}(6} {paragraph (a)(8) herein) is revised
as discussed under the heading “Impact
of this Rulemaking on Existing
Exemptions” 1o permit remarking of
tank cars covered by a DOT exemptiion.
A.43Jitionally, the provision has been
changed to allow the operator as well as
the swner to do the remarking.

A new paragraph (9)(9) is added io
provide that tank cars built to
Specifications DOT-113A175W, DOT-
113C60W, DOT-113D80W, or DOT-
113D120W may continug in service, but
no new construction of these tank cars
is authorized. No new construction of
any of the tanks have been avthorvized
under exemplion since 1973. The only
tank cars authorized for new
construction are specification DOT-
113A60W (for hydrogen) and
specification DOT-113C120W {for
ethylene).

Proposed paragraph (c)(13)(i} is
revised, as suggested by two
commenters, to clarify that a class
DOT-113 tank car is not required o be
retested unlass the pressure rise in the
tank exceeds 3 psi per day. If the
pressuare rise exceeds 3 psi, the tank
must be properly retested prior to being
returned to service. The NPRM language
was not as clear and referred only to
113A cars. Application of this provision
to s}l DOT-113 cars was intended. The
correction of this oversight represents a
relaxation of the proposed requirements.
Two commenters to paragraph (c){13){i)
stated that the reguirement to monitor
the cars for pressure rise shonld only
apply to cars transporting flammable
cryogens. MTP notes that at the present
time the only crycgens authorized for
shipment in tank cars are flammable
and hence although the language of this
section does not limit application to
flammable cryogens, § 172.101 does.

In paragriaph {¢)(13)(ii}(B), the
proposed evaporation rate retest has
been replaced with a calculated heat
transfer rate (CHTR) retest to more
accurately reflect the performance tests
specified for class DOT-113 tank cars
operating uader exemption and to be
consistent with a change made to
proposed § 179.400-4 and published in
this rule. The CHTR retest provides a
method for qualification of a tank car
insulation system that can be more
readily accomplished than that which
was proposed in the NPRM.

Paragraph (c}{iii) has been rewrittcn
to clarify the fact that successfully
completing either of the retests
prescribed in {c)(ii) will allow a car to
be placed back in service.

In this section, as in & number of
others, the term “safety relief valve' has
been replaced by the term “pressure
relief valve.! While both terms are
generally understood by industry to
refer to the same device, MTB believes
that “pressure relief valve” is the more
accurate term and MTB, in line with
certain industry groups, is using this
terminology in this rule. M(TB has not
atlempted to change oll references in the
Hazardous Materials Regulations where
the term "“safety relicf valve” is uged.
¥or purposes of the Hazardous
Materials Regulaiions the terms have
the same meaning.

Retest Tahie 1, which until this rule
fullowed paragraph (d¥(4), now follows
paragraph [c}(13) and has been
expanded to include tonk cars formerly
under DOT exemption that are to be
remarked in accordance with paragraph
(a}i8) of this section. Additionally, the
DOT-1132175W car, proposed to be
deleted, has been left in the Retest Table
to meet the needs of 8 commenter who

indicated that tank cars of this type
have been reconditioned and returned to
service. In response to another
comment,. the footnote references have
been corrected. Also, the vapor tight
pressure for the DOT-113A175W tank
car has been reduced to 80 percent of
the start-to-discharge pressure of ihe
safety relief valve. This change is’
consistent with the vapor tighi pressure
valves used for other DOT class tank
cars. Two other commenters
recommended that a new fooinote "t be
added following the table to cover the
retest of alternate safety relief valves
when installed. Such a footnote is not
necessary, however, because

§ 173.31(c)(13)(v) prescribes a retest that
is applicable to any alternate safety
relief device.

Section 173.33. Several changes to this
section have been discussed previously
in the preamble in the subject-by-subject
review: (1) Cargo tanks currently used to
transport cryogenic liquids under
exemption will be “grandfathered” and
will not have to be modified or have the
inability to make such modifications
explained to MTB (proposed §§ 173.33
(b)(2) and (b)(2)(jii)}: (2) the holding time
verification (proposed § 173.33(d}{1)(ii})
now only applies to cargo tanks
coniaining flammable cryogenic liquids
rather than all cryogenic liquids; and {3)
the required retest pressure for an MC~
338 tank (proposed § 173.33(d)(2)) has
been reduced from 1'% times maximum
allowable working pressure to 1% times
that figure.

Additionally, the section has been
revised to require cargo tanks currently
used to transport certain cold,
refrigerated gases under exempticn to
be stamped with the MC-330 or MC-331
specification identification followed by
the exemption number. This serves io
“grandfather” these tanks, thereby
removing them from the exemption
program {although the exsmption
number will remain with the tank for its
service life to substartiate the
authorized use of the tank).

The pneumatic testing method in
paragraph {d){2) no longer specifies that
a soap and water solution or ather
suitable material must detect leaks
threugh the presence of foaming or
hubbling. Now any “equally sensitive
method” is accentable. This change
provides greater flexibility and
racognizes that there may be a number
of acceptable methods for detecting
leaks.

Another chenge allows either the
owner ar operator of a tank currendy
cperating under exemption to perform
the remarking The NPRM spoke in
terms of the exemption “holder”. This
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change recogrizes the fact that
frequently a tank may be under long-
term lease to an operator who has
exclusive use and possession of the
tenk. This person is authorized to
parform the remarking, thereby reducing
the possibility that & tank would have to
be taken vut of service so that the
“yolder” could perform the remarking.

The names "carbon dioxide” and
“aitrous oxide' are removed and
replaced by “carbon dioxide, liquid
(refrigerated)” and “nitvous oxide, liguid
(iefrigerated)” each time they appeas in
this section.

Section 173.300. A commenter
sggested that the definition of a
cryogenic liquid in proposed paragraph
(1] be changed to specify a reference
pressure at 14.7 psig for “technical
clarification.” MTB believes a reference
pressure would clarify the provision
and, for consistency with the
I quefaction temperature. has specified a
rressure of one atmosphere.

In the NPRM, the definition for filling
C ensity in paragraph (g) would have
t.een redesignated as paragraph (h) and
« mended to indicate the different
sections applicable to cryogenic liguids.
However, MTB has removed present
paragraph (g} in the final rule since a
definition of filling density has been
added to §171.8.

Section 173.304. The proposed Table
to paragraph {a){2) has been changed.
“Hydrogen chloride” is no longer being
deleted and added as “Hydrogen
chloride, anhydrous.” As noted in the
discussicn of § 172161, the name of this
material is no longer being changed.
liowever, the name “carbon dioxide,
liquefied' is being removed and the
name “carbon dioxide"” is added.

As noted in the April 5, 1879 addition

o the NPRM, paragraph (b] has been
revised to clarify filling limits for vinyl
Juoride, inhibited.

Section 173.314. Several commenters
suggested that tank cars containing
irvdrogen chloride, liquid {refirigerated)
shoudd be marked “"HYDROCGEN
SHLORIDE for consistency with the
-equirement for chloride materials
which have similar hazards. MTB agiens
and has addad the requirement in
paragraph (b)(6). In addition, in the
Table to paragraph (c}. the maximum
pressure for tank carcs containing
hydrogen chloride, Jignid (refricerated]
when offered fer transgortation is
inereased from 80 psig to 90 psig. haged
on the concerns of several commenters
that increased tine be allowed for
adequate inspection of tank cars. Tre
effect of the change is minimal and will
have no adverse effcct on salety. Also,
the entries to the Table have been
chianged, as noted in discussions of
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other sections, to reflect different
shipping names for carben dioxide.
liquid (refrigerated) and hydrogen
chloride, liquid (refrigerated).

Section 173.315. MTB believes the
reference to the marking reguivement in
the introduction text to this paragraph is
unnecessary and, therefore, it has been
deleted. In the Table to paragraph {(a),
the obviously incorrect filling density for
hydrogen chloride, liquid {refrigerated)
of *10.3 percent” is changed to "1C3.0
percent”. Also. MTB is authorizing the
shipment of refrigerated ethane, ethane-
propane mixture, and hydrogen chloride,
liquid {refrigerated). in insulated MC~
338, as well as MC-331, cargo tanks,
This elimi®ates an unnecessary
restriction in the NPRM that precluded
the use of an M{~338 tank for materials
for which a less heavily insulated MC-
331 tank was authorized. .

Note 11 to the Table has been
extensively revised. The NPRM
proposed that each tank have a design
service temperature no warmer than the
material's liguefaction temperature. As
discussed earlier in the preamble under
the heading "Liguefaction
Temperature,” the term “liquefaction
temperature” has been replaced with the
more readily understood term "‘boiling
point at one atmosphere” to eliminate
possible ambiguity. The requirement in
present Note 11 that a cargo tank must
be designed for a service temperature no
higher than minus 100° F, which was
inadvertently omitted in the NPRM, has
been retained.

The holding time requirement has
been rewritten for clarity, but without
changing the substance of the
requirement.

The last sentence in preposed Note 11
would have required that, before being
transpurted in an empty condition, a
cargo tank be drained. vented or blown
down sufficiently to prevent venting
while en route. in view of the existing
requirement that an empty cargo tank
last used to transport a hazardous
malerial must be ttansported in the
same manner as when it contained a
greater quantity of material, MTB docs
not believe the provision is necessary
and therefore it has not been included in
the final rule.

A reguirement has bezn added to
Note 11 that a cargo tauk used to
transport a flanurable gas must have an
outer steel jacket. The reasons are
discussed earlier in this preamble under
the heading “Use of Aluminum.”

¢inally. the names "carbon dioxide”
and “nitraus oxide” are removed and
replaced by the names “carbon dioxide,
liquid (refrigerated)” and “aitrous oxide.
liquid. (refrigernted),” respectively. each
time they appear in this section.

Section 173.316. Proposed paragraph
(2)(3) has been changed so that the steel
jacket requirement does not apply to

cylinders transportirg cryegenic oxygen.

This change was wrged by several
commenters and also responds to
petitions submitted by CGA dated July
3, 1975. and January 19, 1977. This
change is supported by the satisfaciory
safety record of aluminum jacketed
cylinders in cryogenic oxygen service
under DO E~6668, and the fact that
prior to the granting of this exemption.
in 1972, extensive fire tests were
performed with satisfactory results.
These factors. as well as the quality of
material in each package, distinguish
cylinders from carge tanks and support
the position adopted id this final rule
that aluminum jackets be authorized for
cylinders, but not for cargo tanks, used
10 transport cryogenic oxygen. See the
earlier preamble discussion under the
heading “Use of Aluminum.”

Proposed paragrash (a)(4) has been
revised to limit its applicability to
cylinders used to transport cryogenic
oxygen. Flammable cryogens are now
addressed in a new paragraph (a)(5},
which prohibits an aJuminum valve. pipe
or fitting on any cylinder used to
trapsport a flammable cryogenic liguid.
This prohibition was supported by the
commenters and is necessary. due to the
jow melting point of aluminum, in order
to preclude an increase in the
consequences of a fire involving 4
cylinder containing & flammable
cryogenic liquid.

One commenter suggested that
pressure relief devices on cylinders
should comply with CGA Pamphlet S~
1.1, entitled "Pressure Relief Device
Standards, Parts I—Cylinders for
Compressed Gases.” MTB sdopted CGA
Pamphlet $-1.1 under an earlier
rulemitking to require that pressure
relief devices on cylinders comply with
CGA standards {Docket HM 183K, 46 FR
22194, April 16. 1981). The requirement is
conlained in § 173.33(d).

Hydrogen has been excepted from
applicability of the filling density
definition in paragraph (£){1) and a
separate definition has been added as
Note 1 to the Table in {c}{3). This was an
oversight in the NPRM since the Table
to (£)(3) clearly stated that filling density
was based on cylinder capacity at minus
423" F.

As suggested by commenters and
discussed in the explanation for § 172.
101, cryogenic helinm and neon are
authorized for shipment in cylinders in
this final rule and this is retlected by
their addition to paragraph {¢}{2).

Section 173.318. The proposed
requirement to allow aluminum valves
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without rubbing or abrading aluminum
parts has been retained in paragraph
{a)(4] for cargo tanks used to transport
cryogenic oxygen. However, a
prohibition on an aluminum valve, pipe
or fitting being used on a cargo tank
used to transport a flammable cryogeric
liquid has been placed in a new
paragraph (a)(5). The reason for this
change is the same as for the similar
change made to §173.316.

A new paragraph (b){1)(ii) has been
added to clarify that each pressure relief
valve must be designed and constructed
for a pressure equal to or exceeding the
tank design pressure at the coldest
temperature to be encountered. New
paragraph (b}{5)(iii) contains a
requirement to mark the set-to-discharge
pressure of each pressure control vaive.
This requirement is consistent with that
contained in § 173.315 for other cargo
{anks. '

In the Table to proposed paragraph
{){3), the design service temperature for
methane or natural gas was —320° F.
This was in error. The correct design
cervice temperature specified in the
{inel rule is —260° F.

'The operational requirement,
pioposed in §§ 178.338-9{c) and 178.338-
18{d), specifying that a cargo tank
conlaining a flammable cryogenic liguid
must be marked with the one-way travel
time (OWTT) for the material contained
in the cargo tank has been deleted from
the specification section. The
requirement is now, more appropriately,
i new paragraph 173.318(z). Additional
comments and changes to this section
have been addressed earlier in this
preamble under the headings "Pressure
Relief Device Systems.” “Minimum
Outage and Filling Densities.” and
“Venting, Holding Time, Trip Monitoring
and Equilibration of Cryogenic Liquids.”

Section 173.319. The reguirements in
this section have been revised to clarify
that they apply only to flammable
crvogens.

MTB received conflicting comments
on the use of scales to determine the
amount of cryogenic liquids loaded into
a tank car as proposed in paragraph
(a)(2}. MTB has decided to delete the
required use of scales for hydrogen cars,
but has retained the method for cars
containing other cryogenic liguids. The
exception for hydrogen is made due to
the extremely low density of this
material and the [act that even a
reasonably accurate scale capable of
weighing a rail tank car would likely
have a plus or minus error that would
make it unreliable as a methed of
checking the amount of hydrogen thiat
has been loaded.

The requirement in proposed
paragraph (a7(3) to notify the Bureau of

Explosives (B of E) when a tank car has
not been received by the consignee after
20 days was opposed by three
commenters. One of these commenters
pointed out that a tank car operating
between such places as Texas and
Alaska would exceed 20 days in transit
on every shipment. The other two
commenters argued that the design of
cars for flammable cryogenic ladings
provides for a 30 day holding time and
therefore taking action after 20 days is
premature. After considering the matter,
MTB has decided to retain the
notification requirement. MTB and the
Federal Railroad Administration believe
that, for tank cars transporting
flammable cryogens, tracing should
hegin after 20 days in transit to ensure
that a car will be located and routed to
reach its destination within the halding
time of the car.

Paragraph (c) has been changed to
relate filling temperature to pressure
rise, instead of the holding time, for
consistency with changes made to
§ 179.400-4. These changes recognize
that it is not current practice to conduct
holding time tests on tank cars in
cryogenic liquid service.

Finally, the permitted filling densitirs
in the table in paragraph (d}(2) have
been modified for ethylene to
accommodate tank cars currently
operating under a DOT exemption that
under this rule will be remarked in
accordance with § 173.31(a)(1). The
DOT-113A175W car has been added to
the authorized specifications for
hydrogen as noted in the preamble
discussion of § 173.31,

Section 173.320. The applicability of
the exception provided by this section is
expanded to include all atmospheric
gases and to make it clear that the
regulations pertaining to cryogenic
liguids do not apply to refrigeration
systems during transportation by motor
vehicle, railcar, or vessel. The wording
has also been clarilied to emphasize
that in order to qualify for this section,
the design and consimction of the
packaging, not the thermal protection,
must limit the pressure to 25.3 psig.

The exception has also been
expanded o exclude atmospheric gases
{except oxygenj and helium in qualifying
packaging from the labeling and
placarding requirements in Part 172, Yor
carriage aboard aircraft, the provisions
of § 173.11 apply; therefore, these is no
reference to aircraft in § 173.320.

The issue of imposing any
requirements on the shipment of
atmospheric gases and helium is
discussed earlier in this preamble under
the heading “Nonpressurized
Atmospheric Gases and Helium.”

Part 174, Except for minor
reorganization of § 174.204(a}{2), the
sections in this Part are amended and
revised as proposed in the NPRM.

Section 176.76. A number of changes
have been made to this section. Several
commenters recommended that this
section be expanded lo provide for
cargo tanks formerly under a DOT
exemption that have been remarked in
accordance with § 173.33(b)(2). MTB
agrees and this change has been made
in paragraph (h)(1).

The reference, in preposed paragraph
(h)(1} to § 173.318(s}{4} is now treated
more clearly by restating the applicable
requirements in paragraph {(h}(2}.
Proposed paragraph {h}(2) is now (h){3}.

In line with other provisions regarding
holding time, proposed paragraph (h)(2)
{now paragraph (h){3)) has been
changed so that it now only applies to
flammable cryogens. See the discussion
under the heading “Venting, Holding
Time, Trip Monitering and Equilibration
of Cryogenic Liquids” earlier in this
preamble. Several commenters correctly
pointed out that. proposed paragraph (h)
does not provide for tank cars
containing a cryogenic liquid to be
transported by vessel. This was an
oversight on MB's part. Accordingly. a
new paragraph (h){4) has been added to
allow shipinent of cryogenic liguids by
vessel in DOT-113 or (for
nonpressurized atmospheric gases and
helium) AAR 240W tank cars. Because
of the extreme thermal hazard cryogenic
liquids pose to shipboard structures. a
requicement has been added in new
paragraph (h)(4) to require portable
tanks, cargo tanks and tank cars
containing cryogenic liquids to be
stowed “on deck’” only.

Section 177.616. The NPRM proposed
that drivers of cargo tanks used to
transport a flammable cryogenic liquid
be required to receive formal training, t
least once every 24 months, on the
proper handling of the particular
flammable cryogen being transperted in
the particular ype of cargo tank.
Included in the proposal were
requirements that written racords of
training be kept by the carrier and that
the driver be issued & certificate of
training to bhe varried on his person
while operating the motor vehicle, Three
commenis were received concerning this
section. The Intersiste Commerce
Commissicn supported a detailed.
structured curricula. The second
commenier suzgested ihas
corresponding revisions should be made
to §§ 391.11, 391.51, and 357,19 of the
Federal Motor Carrier Sajety
Regulations, and the thicd commenter
opposed the proposal as redundant and
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s un unnecessary regulatory burden
~hat would do nothing to enhance safety
‘n view of § 177.800. This commenter
also questioned whether the driver
would be placed out-of-service if he did
10t have the certificate of training in his
sossession during a DOT roadside
nspection.

This final rule adopts a driver training
sequirement because MTB believes that
the program will increase a driver's
knowledge and general awareness of
the applicable 1lazardous Meterials
Regulations, and his knowledge of the
hazard of cryogenic liguids and the
handling and operating characteristics
of the particular vehicle nsed to
trapsport the material. This requirement
reflects good business practice and
helps to ensure that this type of training
will be performed at regular intervals,

In response to the comments, MTB
notes that the training presently
required by § 177.800 is general in
nature snd does not cover the details
proposed. and now contained. in
§ 177.816, which is specifically
applicable to flammable cryogenic
liquids. Adoption of a structured
curricula as suggested by the ICC, is
outside the scope of this mlemaking. if
MTB determines in the future that there
is a need for a structured driver training
prograny, it will be made the topic of a
future rulemaking.

The major change to the NPRM is that
a certificate of training is no longer
required. MTB reevaluated the burdens
and benefits of such a requirement and
now beiieves that requiring the
paperwork to be completed and then
retained by the driver is unnecessary in
view of the fact thal the information can
be obtained from the carrier’s files.

1o order to reduce paperwork burdens,
MTB has reduced the period of time that
a carrier must keep the driver's record of
training after a driver has left the
carrier's employ from three years to 90
days.

Paragraph [a) is changed to indicate
that when interchange operations are
involved, only the originating carrier is
subject to this ssction.

Section 177.818. One commenter
recommended that the provisions of this
section be limited to transportation of
flummable cryogenic liguids. The
omission of the word "flammable”
preceding “cryogeunic liquid” in this
seclion was in error. The omission has
been corrected.

Sectivn 177.624. This section is
adopted as propesed in the NPRM.

Section 177.826. Y78 has revised this
seciion along the lines of § 173.11 to
allow carriers to file registration
statements by certified mail with a
return receipt serving as MTB's

acknowledgment. One commenter
expressed concern that certain
information contained in the registration
statement, such as the number and type
of vehicles in uce by a carrier, may be
cousidered proprietary and should be
protected from public release. For years,
each motor carrier has filed with the
Federal Highway Administration’s
Bureau of Motor Carrier Safety (BMCS)
a listing of all M(-330 and MC-331
cargo tanks the carrier has in service {49
CFR § 177.824(f)). M'IB does not believe
that the type of information that must be
provided under this section is any more
proprietary than that provided to BMCS
on the MC-339 and MC-331 cargo tanks.
However, if a carrier believes that its
information is entitled to confidentiality
under the Freedom of Information Act {5
U.S.C. 552), or i3 the type of material
referred to in 1& U.S.C. 1905, the carrier
is entitled to request confidential
treatment under the terms of 49 CFR
107.5.

In paragraph (c), the initial filing
period has been revised to be consistent
with the effective date of this
amendment.

Section 177.810. Paragraph (h} has
been restructured for clarity.

Paragraphs (i) and (j) have been
rewritten to allow for equilibrations.
This is discussed earlier in the preamble
under the heading "Venting, Holding
Time, Monitoring, and Equilibration of
Cryogenic Liquids.”

MTB believes paragraph {j) of the
NPRM which specified a 50 percent
reduction in one-way travel time for
cargo tanks used in distribution service
(peddle runs} is no longer necessary in
light of the new provision on
equilibration specified in § 177.840 and
the modified provisions to allow venting
of nonflammable cryogens as specified
in § 173.320. Accordingly, it has been
deleted.

Paragraph (k) of the NPRM, which
discussed emply cargo tanks has also
been removed. as discussed previously
in this preamble with regard to § 173.29.
MTB believes that this proposal was
unnecessary in light of the present
requirement in § 173.28(c){2).

Paragraph (1} of the NPRM is now
paragraph [k) and has been clarified to
indicate that the apparatus must be
approved by the Mational Institute of
QOccupational Safety and Health.

Section 178.57. Several changes have
been made to this section that were not
addressed in the NPRM. These changes,
however, reflect an expanded use of the
COT—4L cylinder and in most instances
are necessary to conform to other
changes that have been made in this
rule.

In § 178.57-2, The maximum service
pressure has been revised to more
accurately reflect the maximum
pressures authorized in Part 173 for
uryogenic Hquids during transperiation .
In paragraph (c) of ‘his section, design
service temperatures are specified for
argon, helium, neon, nitrogen and
oxygen, in addition to hydrogen. The
temperatures specificd are the same ag
those previously required under
paragraph (c) except for helium and
neca, which were not previously
authorized for transportation in DOT-4L
cyiinders.

Section 178.57-5 has been changed to
reflect the fact that for the carriage of
certain commodities an aluminum outer
jacket is authorized. See the discussion
of this in the preamble discussion of
§ 173.316.

Section 178.57-8 has been revised to
provide for aluminum as well as steel
juckets on DOT-4L cylinders. A steel
jacke! on a non-eveacuated insulation
system may be no less than 0.060 inch
thick, as prescribec by present
regulations. When an aluminum jucket
is used on a non-evacuated insulation
system, it may be no less that 0.070 inch
thick. This is consistent with existing
exemptions, Paragraph (c) also provides
that when a steel or an aluminum jacket
is used on vacuum insulated cylinders,
the jackst must be designed to a
minimum collapsing pressure of 30 psi.
The 30 psi minimurn collapsing pressure
will provide greater flexibility than the
specification of a minimum thickness
and is better suited to controlling the
wall thickness of an evacuated jacket to
provide resistance to collapsing.
Paragraph {d) of the same section has
been added to ensure that the
requirement in § 178.57-20{a}{4) is
complied with at the time of
manufacture.

In § 178.57-10, the definition of "P"
has been rewritlen to indicate that the
pressure test need not be hydrostatic
and to clarify that this figure is to be
expressed in psi.

Section 178.57-12 now provides that
the fitting, boss or pad provided for each
opening may be “integral” in lieu of
“gecurely attached”. The reference in
paragraph (a)(2) has been changed from
“American Standard taper pipe threads”
to “NPT”. This change, with the
associated definition in § 171.8, helps
vinpoint the reference without making a
substantive changs. Paragraph (a){3) has
been rewritten for clarity. As previously
worded it was unclear whether the
required ineriness and leakage
prevention charac:eristics referred to
the threads or the gasket. Alihough the
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answer may have been obvious, it has
now been stated correctly

Section 178.57-13 was ar‘ldmssed in
the NPRM and it is adopied here with
the adderd reguirement th.Jt flow
capacity meet the industry standard in
CGA Pamphlet 8-1 1.

In § 178.57-20. the references to
“service temperature” in paragrapb

(a)(2) have been changed to “design
service temperaturs’’, without

substantive effect. An identical change
has been made in paragraph {¢)(4} along
with minor rew ¢ tor clarity. The
exampies shown in the present
paragraph (2}{4) bave been moved to
paragraph {a}{5). Paragranhs (a}{8) and
(a}ig) have been added to require
special orientation instructicns and.
when appropriate, & marking which
identifies g cylinder with an aluminum
jacket.

Section 178.57-21 has heen revised to
recegnize that an aluminum jacket is
avthorized {o1 nonflammable cryogens
and therfcfore the materials of
construction for the cylinder and outer
jacket are now specified separately.

Section 178.57-22 is being changed to
make very minor changes to correct
improper uses of plurals, to change
“service temperature’ to “design service
temperature” and to move the chemical
analysis table to the preper location.

Secticn 176.337. MTB has revised
§ 178.337-1{a) for clarity and to
authorize MC-331 cargo tanks to be
constructed with aluminum. If aluminum
is used for the inner tank, the tank must
be insulated. When un insulated tank is
intende:d to be used to transport a
flammable gas, a steel jacket is required.
Although n:t uddressed in the NPRM,
MTB believes these modilications are
justified in view of its decision to allow
aluminum in the consiruction of MC-338
cargn ks under similar conditions.
Secticn 178.3371(e) bas been revised io
recognize the changes made to
§§ 173.315{0) Table Nete 11 and 178.337-
1(a)

Section 178.337-#1(c) has been revised
to include the tetm “WPT" as g reference
standard for the diccharg? openings.
Also the reference to hvdrogen (hm,u,o
has been change d to be
‘h(, now prr\pm

ron 17(” 3381, Ao eudit
reference has been ac‘q% 2
(a)(2) of § 178.338-1 to clarify the design
service temperature. See the preamble
dissussion under the heading
“Liguefaction Temperature” for further
discussion.

A commenter requested that

paragraph (c)(1} be revised to require
each tank 10 be “designed. constructed.

_extent, refzrences the A

ond stamped ©
to the MC-338 specit
to be marked by stampl

§ 178.258~7 : ¢
adding the wnrri slampﬂh Tl thiy
section is not dppmm Alzo, the

commernter n-:que ted \hﬂ paigrs

prohiis f
the tank (hﬂ;mrmd and
allow washing ofth? irderi
presoribed by pn"c“rdpn (¢)
meants the cleaniiness v
contsined in § 176.338 - 15 T
change is necessury. As su
the seme commenter, MTR ‘..1
minor revision in the lower design

pr(,ss are value specified in paragraph
{e)(1) from 25 psig to 25.3 psiyg for
consnstenc, with § 178.320. 1",,(' woiil
“cargo” has been removed. ir the
refecence o "cargo tank” in paragraph
{c)(3), for consistency with the definition
of tank in § 178.338--1{b).

In paragraph (€), a commenter
requested that MTB specify a thickness
in inches, in addition to the gauge values
specified for the minimum metal
thicknesses, in order to ensure proper
calculations. However. the gauge-to-inch
values sugzested by the commenter
were not in accordance with guage
thicknesses prescribed in the Table to
§ 173.24(c). The commenter did not
explain why the values in § 173.24 were
unsuitable. MTB has now specified
minimum thicknesses, in inches, based
upon the miinimum thicknesses
prescribed in § 173.24(c).

The design parameters for evacuated
jackels ip naragraph (I} were revised in
the juns 21, 1979 notice. In that nutice,
MTB acceded to commenter’s requests
and incorporated some of CGA's
recommendations for a vacuum jacket
contained in CGA-341 which, to a large
% )\IT Co e, In its
comrm nis to the NPRM. as madified, the

CA recommended anoph(m of
§ 170.338-1(f} as initially proposed iv the
March 81579 I‘"\FI\‘K end exprens
view thai 'e June 21
paragraph (£}{2) was
considering ‘hese comments, and fo
reasous discussed uader the

“lacket Design” earlier in t

MTRB bas «.dopted the propo:
f‘\’L(‘ wated jeckets cor taived i-

L1979 1otice, but has speaifizd “
minimum coliapsing pressuse for
evacuated jackets must be ot least 30
p.s.i. This s consisten! with standards in
Pamphlet CGA-341.

Section 178.338-2. A commenter
objected to the proposed requirements
in paragraph (a) that jacket material

e ie i

mutt be in sueocdance with the ASME
Code and io ke additional postweld
heat treatment vequired for cargo lanks
constructied of UHT materials in
proposed paragraph {e). The commenter
stated that ASME mteri 3
been mandatory for evacuated jacket
material. This commerter cited the
narrow fempera 'urc range for proper
heat treatment of 5%, 8% and 9% nickel
steels as the reason f(u opposing the
proposcd requirements for GHT
matcrials. These rame objections were
raised {0 propeced § 178.358-4{a).

M'I'B i<; uet aware ol any \c,st or
cargo Lainks u)r.blm(,ted 01 'hl
materials that have not been posiweld
heat treated. Also, MTB is not aware of
any cargo tank constructed of 5% or 8%
nicke! steels in pressurized cryogenic
liguid service. Furthermore, there is no
authorized cargo tank constructed of 9%
nickel steels in pressurized cryogenic
liquid service nder exemption that
MTB can use as the basis for obtaining
experience data. The one cryogenic
cargo tank corstructed of a moditied 9%
nickel steel being operated under
exemption has not been postweld heat
treated, but it is mounted on a flat-bed
trailer; therefore, it is not subject to full
torsional forces and dynamic shock
loadings normally encountered during
transportation. In the absence of such
data, MTB strongly believes the
requirements proposed in the NPRM are
justified in order to fully account for the
dynamic forces encountered in the
transportation environment. These
forces are not considered by the ASME
Code, which basically establishes
standards for stationary pressure
vessels. Furthermaore, MTB believes that
anyone who fabricates with UHT
material is capable of properly heat
treating these materials. Other UHT
steel pressure vessels require pestweld
heat treatment. Yherefore, the proposed
requirenients are retzined in the finel
rule.

Section 178.328-3. A commenuter
requested thal MTB incorporate the
more ienient riatal thickness
requiremants of the ASME Coae. Since.
as noted ahove, ASME decigne dn not
consider the dynamics of the
transportation. environment. M15 is
adopting the rroposal contained in the
NPPM.

Section 17

A

236—<. One comimenter
recommended that proposed § 17
4(c), which deels with the interse
nozzles. supports, and other welds with
longitudinal welds in the tank and lvad
bearing jacket, be deleted. The
commenter believes that the ASME
Code adequately addresses welding
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details. However, MTB believes that the
prohibition on such intersections, other
than by the welds of load rings or
stiffening rings, contributes to overall
tank integrity at negligible additional
cost. Therefore, MTB is retaining

§ 178.338-4(c) and, along the same lines,
is adding language to proposed

§ 173.338-13(d) (now at § 178.338-13(a))},
specifically providing for fillet weld
discontinuity in the attachment of
supperts and bumpers, in urder to
reinforce the § 178.338-4(c) requirement,

Section 178.338-5, This section is
adopted as proposed in the NPRM.

Section 178.356-6. One cominenter
recommended that MTB delete the
requirement for a manhole on cargo
tanks in oxygen service. The manhole
requirement was proposed as § 178.338~
6 in the June 21, 1979 Federal Register
publication amending the NPRM. The
commenter stated that oxygen is not a
corrosive and that by following the
proposed tank cleaning requirements the
possibility of contamination of the tanks
would be reduced to a level that would
eliminate the need for a manhole. The
commenter also believes that a manhole
would provide a means of foture
contamination by allowing for an
internal inspecticn without proper
follow-up cleaning procedures. MTB
believes that contamination of oxygen
tanks during construction could pose a
serious safety problem and therefore, in
order to assure that the proper degree of
cleanliness has been accomplished, the
tank must be internally inspected after
construction and prior to final closure.
At the time of tank manufacture, a
meanhole provides the surest means of
ensuring that the tank is contaminant-
free prior to final closure. This
assurance of cleanliness is crucial in
tanks intended for oxygen service.

-After the tank has been in service, the
presence of a manhole allows for
suhsequent thorough internal
examination. MTB believes the benefits
to be gained by having the manhole
outweigh any risk that a subsequent
examination will cause contamination.
The cleanliness requirements are geared
to ensuring that after a tank has been
reentered, and prior to subsequent
rense, that an oxygen compatible
environment, i.e. no contamination, is
reestablished.

Section 178.338-7. A commenter
recommended that proposed paragraph
(a). providing for complete drainage of
flammable ladings, be revised to remove
the implication that a pipe must drain
down from the lowest point of the tank.
MTB agrees and has revised the
paragraph accordingly. The requirement
for the closure of openings in & tank in
proposed paragraph (b) is addressed in

§8§ 178.338-8, 178.338~10 and 178.338-11;
therefore, proposed paragraph (b} has
not been adopted.

Section 178.336-8. Paragraph [a) has
been reworded to specifically require
compliance with § 173.318(b) rather than
merely referring to that section. The
wording in paragraph (b)(2) has been
simplified without & change in meaning.
In paragraph (b)(5), at the suggestion of
one commenter, MTB is allowing a
check valve tc be used on MC-338 cargo
tanks. Allowing the use of a check valve
provides an alternative that meets the
intent of MTB's initial proposal in that it
provides for complete, positive closure.
Further discugsion of this section is
contained under the heading *“Pressure
Relief Device Systems” earlier in the
preamble.

Section 178.336+9. In response to
proposed paragraph (b), a commenter
puinted out that it is impossible to
maintain a liquefied gas at a
temperature corresponding to its boiling
point at atmospheric pressure, as
proposed in the NPRM. The commenter
maintained that “in the absence of
thermal stratification, the fluid would
maintain itself at a saturation
temperature corresponding to the lowest
back pressure that can be maintained
stable after filling the vessel.” MTB
agrees with the commenter.
Accordingly, MTB has specified the
boiling point at a reference pressure of
one atmosphere and has revised the
requirements to reflect 8 more practical
pressure as suggested by the
commenter. The requirement appears in
paragraph (b)(1) of the final rule.

In proposed paragraph (b){1)
(paragraph (c) of this final rule), a
commenter recommended that the
holding time obtained in the optional
test be requirad to be not less than 90%
of the marked rate holding time, rather
than requiring test results be within 16%
of the original test. The commenter also
recommended that MTB specify the
Normal Evaporation Rate (NER) at not
more than 110% of the original test. MTB
has incorporated the suggested change
to the optional test regimen in paragraph
(c). but has not included the NER test
(which was not defined by the
commenter). This test has been
mentioned by varicus industry members
in the past ard MTB has always
requested that the test be defined.
Further, MTB believes a test should be
performed to validate the use of the NER
test by comparing the results of the NER
to the currently specified holding time
tests, Without this information, MTB is
unable to evaluate the value of the NER
versus the holding time test.

Proposed paragraph (c) has been
revised for clarity and it appears-as

paragraph (b){2) in the final rule. The
one-way travel tirne requirements have
been moved to § 173.318(g).

Section 178.338--10. A commenter
recommended certain changes be made
in proposed paragraph (a) to specify
applicability of the collision damage
protection requirements to lines on a
tank which, if damaged, could result in
the loss of the lading, and to lines which
connect to the safety relief devices. MTB
has incorporated the intent of the
comment into the final rule. In
paragraph (c), the word “carge” is
added, as suggested by a commenter,
when referring to the tank. MTB is rot
incorporating a comment suggesling a
specific bumper height requirement. The
NPRM contained a performance-
oriented requirement (“'adequate to
protect all valves and fittings * * *.}
that is adopted in this final rule.

Section 178.338-11. A commenter
suggested that the first sentence in
paragraph (b) be revised to read “Each
Jiquid filling and /iquid discharge line
» *» *" MTB agrees that the word
“liquid” should be added since the lines
being referred to in this paragraph are
not those which discharge vapor. This
change makes the meaning clearer and
it has also been incorporated into
paragraphs (b) ard (c).

As proposed in paragraph (c) in the
NPRM, the location of valve seats on
cargo tanks was dependent on whether
the tank was vacaum insulated or not. A
commenter disagreed with the proposal
as it related to tanks with evacuated
jackets. The commenter pointed out
that, based on its information, the
construction of vacuum jacketed valves
does not facilitate location of the valve
geat inside the jacket. The commenter
argued that attempts to comply with the
proposed requirement will result in
vacuum and maintenance problems. As
part of its analysis of the comment, MTB
reviewed the outstanding DOT
exemptions for vacuum insulated cargo
tanks designed to carry flammable
cryogens. This review revealed that
none of these cargo tanks had the
construction specified in the NPRM.
After reevaluating the matter, MTB
agrees with the commenter that for
evacuated jacket construction it is not
necessary to spesify valve seat location
ingide the jacket and therefore this
provision has been changed to require:
the valve to be as close to the tank as
practivable.

The wording regarding the remotely
controlled valves in proposed paragraph
(c) has been changed in response 1o a
comment. For consistency with other
requirements in paragraph {c], the
references in proposed paragraphs [c)(1)
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and {c)(2) to internal shut-off vaives
have been changed to remotely
controlled shut-off valves. Paragraph
{€){1) has also been changed to make
clear that the thermal means of closure
need not be a fusible element and that
equivalent devices are acceptable.

Section 178.338~-12. A coinmenter
objected to the proposal on yield section
and suggested that it be deleted. The
commenter indicated that it had been
reported {6 him that vield sections zre
hezardous roized the opinion that
the risk of catastrchpic failure sppears
to exceed the hazard which the vield
section was intended to eliminate. The
vield seciinn is designed 10 hreak under
strain without affecting the produat
retention capabilities of valves o @
tark, and thers is no evidence that
safetv has heen compromised because
of such a requirement in the past.
Therefore, MTB has incorporated the
requirement in the rule. The term “shear
section” rather than "yield secticn” is
being used since MTR believes the
former term more sccurately describes
the mode of failure.

Section 178.336-13. This seation has
been reorganized. Paragraph (d} in the
NPRM is now paragraph (a). Paragraph
(b) in the NPRM is essentially continued
as paragraph (b), however paragraph {c)
in the NPRM. which referred to
paragraph [b). has been deleted as
unnecessary. Paragraph (e} in the NPRM
is now paragraph (¢). Paragraph {a) in
the NPRM which dealt with cargo lanks
that were "not permanently attached to
or integrated with” the vehicle chassis
has been deleted since it is unnecessary.
MTB is nol aware of any cargo tank
designed or fabricated in this fashion
that is used in cryvgenic service.

Changes in slatic loading
requirements io this section have been
made und these are discussed earlier in
the preamble under the heading “Design
Loadings.”

Sectipn 178.338-14. 'The only change
made to this section since the NPRM is
in paragraph (a)(1) where the
requirement that the device indicate the
maximum permitted liquid level now
specities that this indication be “at the
loading pressure.” MTB believes this
improves the clarity of this provision
without making a substantive change.

Section 178.338~15. The only change lo
this section is that the closure that is
now specified is that of the “manhole of
the tank” instead of the “manway or the
tank” specified in the NPRM. This
change is necessary to conformn to the
requirements in § 178.338-6. which were
first proposed in the June 23, 1979
amendment of the NPRM (§ 178.338-15
was not corrected at that time).

Secticn 178.338-16. The discussion of
testing requirements in this section is
discussed earlier in this preamble under
the heading “Pressure Tesling.”

Paragraph (a) has been reorganized so
that the basic test pressure requirements
need not be stated twice, once under
“hydrostatic test” and once under
“pneumatic test”. Now the besic test
requirements have been set cut as
paragraph (a) ard the additional
requirements apniifcable fo pneamatic
testing are set forth in parag .

It was rroposed in paragrapli {U) that
“all welds in or on the cargn tank shell
or heads shall be radiographed * * ™
One commenter recommended that
jacket waids not be reguired o be
radiog ed an t e dditional
methods o7 ingpection be
authorized (o5 the internz! tank. MTB
agrees ths! jacke! welds need not be
radingragvhed because weld integrity is
established by othier mewnas, such ge the
therr.a! integrity test. However, MTE
believes thst radiographic inspection of
a!l tank heads and shell welds is
necessary to ensure the pressure
integrity of the tank. The revised
requirement, which is at § 178.338-16/(c)
of the rule, does niot preciude the use of
other inspection methods in addition to
that required by this rule, so long as any
deposits or other contamination from
such methods are removed prior i {inal
tank closure. This incorporates a change
to the NPRM that was made in the June
21, 1979 Federal Register publication.

Paragraph (c) in the NPRM (paragraph
{d) herein} has been changed by
removing the proposed requirement that
any non-mechanical cutting undertaken
in defect rapair required the
qualification of the cutter, the welder
and the combination of cutting und,
welding. These requirements are
covered by the ASME Code.

Section 178.338-17. This section has
been adopted as proposed in the NPRM.

Seclion 178.338-18. A coimmenter
recommended that the namepizte be
affixed to the left side rather than to the
right {(curt) side of the vehidie. No
reason was provided for the suggested
change, which would modify a long
standing requirement. The
recommer.dation is not adepted.

The commenter also stated that it is
unnecessary and redundan! o require
two plates. The matter of duplicate
plates is particularly important. The
ASME Code requires that the nameplate
be attached to the Code vessel and be
visible after insulation is applied to the
Code vessel. If duplicate plates were not
used. an opening would have to be made
in the insulation system to expose the
nameplate. Such an opening would
adversely affect the efficiency of the

weld

insulation system. Further, paragraph
UG-119{e) of the Code contains
provisions {or installation of a duplicate
nameplate on the insulation jackel. This
duplicate plate must contain all of the
information found on the original piate,
including the Code symbol. Therefore,
MTB is retaining the requirement in this
final rule.

Finally, the commentez favored a ¥4
inch size letter requirement in place of
the proposed ¥ inch lettering for the
identiification plates. MTB belicves 9%
inch ietters provide more legilie
markings than smalier sizes without
imposing undue tnirdens on
manufacturers and therzfore has
retained the proposed reguirement in
this rale.

Only minor changes have been mude
in this section. Paragraphs {b}(8j and
(b}9) in the NPRM have been pieced in
reverse order in this rule. Paragraph
(b)(8) has been expanded to spesily that
for a carge tark uscd 1o ‘rangport
several cryogenic iiguids only one
MRHT reed bz marked on the
specification plate. The MKHT's fur the
additional commodities may be placed
adjcent thereto.

The NI'RM proposal for parsgraph {d)
has been deleted from this section and
is now the introductory paragraph of
§ 173.318(g).

Section 178.338-14. Certain miner
changes have been made to this section
A commenter recocmmended to delete
the words “including the ASME Code”
in proposed paragraph (a) because “the
manufacturer will provide the U-1 form
as reguired by the Code.” These forms
are not always available. A person has
only to review the exemplion requesls
received by MTB to realize the
significant number of instances wherein
an applicant has a tank mude to ASME
Code, but where no drawings,
nameplates, or U-1 forms are available.
Therefore, the proposed requirement has
been retained in the final rule.
Paragraph {a) has been restructured and
it now specifies that the manufacturer
shall furnish the required documents to
the owner.

Paragraph (b} has been changed to
specifically require the manufacturer of
each stage to not only furnish a
certificate covering his work to any
succeeding manufacturer, but also to
pass along any certificates received
from earlier manufacturers. This will
ensure that at the end of staged
construction the final manufacturer w:li
possess certificates covering the entire
censtruction. Another change requires
that all these certificates be furnished to
the owner.
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Paragraph (c) has been changed so
that upon change of ownership, the old
owner does not retain the original
docnments for one year as proposed in
the NPRM, but need only retain
photocopies for that time. This change
allows the original documents to be
transferred to the new owner.

Section 179.100-7. In § 178.100-7(a),
the refercnce entry “ASTM--A537-70,
Grade A" is corrected to read "ASTM-
A537-80, Class 1" The erroneous
reference to Grade A has appeared in
severa) editicns of Title 49 CFR. This
change correcting the error is also made
at various other places in §§ 179.102-4
and 179.102-17.

Section 179.102-—1, In § 179.102—1
the heading and the introduciory text to
pureagraph {a) have been amended to read
“carbon dioxide, liquid {refrigerated).”

Section 179.102-4. Severul
commenters recommended that
proposed paragraph {b) be revised to
allow the manway, nozzles and
anchorlegs to be fabricated with
stainless steel, which would rot be
required to be impact tested. The
commenters supported their position on
thae grounds that stainless steel can
substantially reduce the heat flow into
the tank, and thereby increase the
holding time and improve transportation
safety. MTB believes the
recommendation has merit and has
provided for the use of ASTM A240
Type 304, 304L, 316, av 316L stainless
sieel. The use of ASTM Specification
A1t and A537 materials are authorized,
as proposed in the NPRM.

Several commenters objected to the
requirament in proposed paragraph (c)
that insulation material must be “self-
extinguishing.” The commenters argued
that even though most irsulations do not
support combustion, the materials are
not techuically “self-extinguishing” as
the term would indicate. Two
cammeasters indicated that they were
unsure how the term would be detinad,
MYB agrees with the coramenters that
te use of the term “sell-extinguishing”
wiithout furiber definition would be
cunfusing and that preseotly approved
matsrials are uot in fant “self-
siingnishing.” After reevalualing this
progosal, MTB bas decided lo remove
the "saif extinguishing” requirement and
require that the insulation be of
apornverd matertal,

Commenters pointed oot that in
proposed pacagraph (d) thera is no pesd
o require dual safety relief systems for
vinyl fluaride. Two commenters
je-dicated that a rupture disc on a tank of
flammable gas can be considered & poor
safety practice. MTB agrees wiih the
commenters end has deleled the

proposed requirement for & safety vent.
In proposed paragraph (d} the word
“piped” is changed to “directed”, as
suggested by two commenters, for
consistency with § 179.102-3(a)(2},
which requires openings in the
protective housing cover for relief valve
dischargs.

in paragraphs (f) and (h), the use of a
thermometer well or a pressure gage has
been made optional rather than
mandatary. This option offers & shipper
flexibility in the manner in which
compliance with the provisions of Note
17 to the Tahle in § 173.314[c} is
determined

Finaliy, paragraph (1) has been
revised to define more clearly the
acceptance standards for welds. The
welds must meet the acceptance
standards contained in W11.06 of AAR
specifications for Tank Cars, Appendix
W.

Section 179.102~17. Paragraphs (b), {c),
{d}, (D) and (m) have been changed in the
same manner, and for the same reasons,
as their counlerparts in § 179.102-4 ((b).
{e), (d), (f} and {{}). In addilion, as
suggested by commenters, paragraph (d)
has been revised to allow a pressure
relief device 1o be trimmend with monel
“or other approved material” and to
change "teflon coated monel” to read
“fluoronated hydrocarbon polyiner
coated monel” since the word “teflon” is
a registered trademark of E. L. du Pont
de Nemours and Company.

Section 176.400. The norenclalure
used to identify tank cars was
guestioned by two commenters. In the
final rule, “Class DOT-113" is uged to
refer inclusively to specifications BOT-
113A, DOT-113C, DOT-113D. etc. When
a specific design is being reforred o, it
will ba idesdilied by a particular
specification, for example “DOT-
TI3ABOW™. This procedure confnrms to
that stated in seciion 2-2{b) of AAR
Specifications for Tank Cars.

Section 170.400-1. Except tor an
editorial change, this section is adopted
as proposed in the NERM,

Section 179.400-2. Tkis section s
zdopted as proposad in the NPRM.

Section 179.400-3. This section has
heen resteactursd for clarity.
Additionally, a change was made 1d
corcect an ercor in the NERM which
indicated thal the tank mast have
“keads designed concave to pressura”
YWhile this is correct for the inner taak
heads, it is wrong with regard to the
jscket heads, jacket heads must be
designed senvex to pressure aad this
necessary changs has been made in the
final rule.

Section 173.400-4. The section hesding
and the reguirements in § 179.400-4 are
revised. The performance stondard

proposed in the NPRM has been
raodified, as suggested by commenters,
to allow nitrogen to be used as the test
medium rather than the actual lading
wkich may be a flammable gas. In
addition. the formulas {or heat transfer
rates have been cefined and clarified.

Section 178.400-5. Two commenters {o
this section requested that MTB allow
the use of nickel steel in the
construction of DOT-113D tank cars.
MTB is not autherizing nickel steels for
newly constricted Class JGT-113 tank
cars because this material does rot have
adequate impact properties when
subjcat to temperatures as low as the
design service teroperature authorized
for these tank cars.

Section 179.400-6. Two commenters
requested that in proposed paragraph
(b) the words “ard stresses” be deleted
since the AAR Specifications for Tank
Cars specifies “loads”. This has been
done. An updated section of AAR
Specifications for Tank Cars is also
referenced.

Section 179.800-7 (propused § 179.400—
4). MIT8 has deleted the reference to
“approved contonr” of tank heads since

-all heads specified meet this

requiremeant.

Section 179.400-8 [proposed § 179.400~-
7 {a) through (d})). In proposed
paragraphs (a) and (b) (which are also
paragraphs (a} and (b) herein), the
inference that 2.1 or 3:1 ellipsoidal heads
are required for the innor tank has been
removed by replacing the word “the”
with the word “any"'. Paragraph {d) has
been reworded for consistency with the
wording in the cther paragraphs. Also,
the jacket head thickness of Y2 inch
provides head puncture resistence
equivalent to that required of certain
other classes of tank cars.

Section 179.400-9 {proposed § 178.400~
7fe)). The formula in paragraph {b)
{proposed paragraph (e)(1)), which
specibes the width of the jacket plate on
each side of the stiffening ring, haa been
corrected. Alsn a5 snggested by
eommenters, MTB has vewecded
§ 179.400-9(c) (proposed as § 179.400~
7{e)i2) to allow differing structural
shupes to be credited for stiffening of
the puter jucket with external pressucs,
and to add a provision to vequire
external closed rings be provided with a
drain opening to reduce corrusion of the
stiffening ring.

Sections 179.400-10, 178.8(50-12
through 178.400~15, 179-400-18, 179,400~

21 through 179.400-23 aid 175.403-25.

Exgept for minor corrections and
editorial changes, requirements in these
gegiions have heen adopted as proposed
in the MPRM. Most of the changss were
supgesied by cornmenters. The sections
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have been renembered in the sequence
normally followed in designing a tank
car:

Present Tprr‘p'_)sed
T

175 400-10 173.400-71)
178.409-12 179.464~30
1/9.400~13 179.469-11
179.400-14 179.400-12
179.4C0-15 179.400-13
179.400-138 179.400-16
179.400-21

179.400-22 . X
179.400-23. 179.4950-21
179.400-28 179.400-24

Section 179.400-11 {propozed as
§ 179.400-9). Two commenters suggested
in proposed paragraph (a) that “access
apening” be changed to “opening” to
eliminate the implication that the
cpening is a manway, and to revise the
weld procedures to recognize difficulties
in performing a fusion double welded
buit joint for certain circumferential
closing joints in the cylindrical portion
of the outer jacket. MTB agrees with tha
commenters and has revised paragraphs
(2) and (b) accordingly.

Section 179.400-16 (proposed as
§ 179.400~14). Except for an editorial
change, the requirements are adopted as
proposed in the NPRM. Two
commevters has suggested that the
provision in the last sentence in
paragraph (b). stating that a cutting
torch “may not be used”, be revised by
using the wording “must not”. The term
“may not”, as used in this sentence,
means no person is authorized or
permitted to use a cutting torch on the
welded closure. This use of the term is
consistent with the rule of construction
set forth at § 171.9(b)(4).

Section 179.400-17 {proposed as
§ 179.400-15). Two commenters brought
to MTB's attention that the proposed
reguirements for vacuum insulated
Jozding and unloading lines and
insulated shut-off valves in paragraph
{2)(1) should apply only to DOT-
113AB0W tauk curs (which are designed
only for hydrogen). Other DOT-113 tank
cars are designed for the warmer
cryogens and the requirements are
unnecessary. MTB agrees and has made
an appropriate revision.

The commenters also requested that
the proposed provision in paragraph
{2){3) requiring vapor phase blowdown
lice discharge 1o be directed upward
and away from operating personnel be
deleted. The commenters indicated that
the vapor blowdown valve is used enly
when the tank car is hooked up to &
closed system and that “blowdown flare
may be hazardous to personnel.”
Despite the foct that in normal
operations the line will only be opened
to a closed system. MTB agrees with the

commenters about the hazard of
biowdown fare but beliaves if a flare
occurs, for whatever reason (including
inadvertently cpening the wrong valva),
the flare should be directed away from
operating personnel. For this reazon,
MTB has retained this requirement in
the final rule.

Section 179.400-19 (preposed as
§ 179.400-17). Proposed paragraph (b} of
this section contained a requirement
that a tank car be equipped with a
connecticn for a liguid gege and, in
addition, a fixed length dip tube and a
vaper phase pressure gage. As
recommended by two commenters, the
word "liquid” has been remaved before
the word “gage” and all of parsgraph {u]
has been reorganized to clarify that a
car is requirad to be equipped with enfy
one of the two alternative methods
provided in paragraph (bj(1} to
determine the quantity of liguid lading
in the car.

Section 179.400-20 (proposed as
§ 179.400--18). Paragraph (c)(4) has been
revised to include a pressure controlling
and mixing device on DOT-113A60W
tank car, as reguired in the past by
§ 179.400-18(c}(3). The requirement in
§ 179.400-1&(c){3) that the device must
prevent venting of certain gas mixtures
was inadvertently omitted in the
proposal and has been added in
paragraph (c)(4)(iii} of the final rule.

Section 17940624 (proposed as
§ 179.400-2z). Three commenters took
exception to the proposal in paragraph
{b) to prohibit marking, stenciling or
stamping or: shells or heads of inner
tanks. One of the commenters pointed
out the provision would conflict with
requirements for identification markings
of plate thickness, material, and welds
contained in 8 AAR.15 {(now contained
in § AAR 5.1.4) and in Appendix W,
§ W10.04, of the AAR Specifications for
Tank Cars. MTB believes that the
structural integrity of a tank at cold
temperatures should net be
compromised by stamping; however,
MTB agrees that there is no valid reason
to preclude the marking or stenciling of
a tank and these prohibitions have beea
removed from the final rule. The
regnirements in the final rule are
consistent with present requirements in
the AAR Specifizations for Tank Cars.

Section 179.400-25 (proposed as
§ 178.400-23). Two commenters
recommended that in proposed
paragraph 7a) MTB reference the
standard stenciling reguirements of
Appendix  of the AAR Specifications
for Tank Cars. MTB believes the
commenters’ suggestion has merit and
has incorporated the change into the
final rule at § 179.400-25.

Three commenters maintaived that
the requirement for marking the name of -
the hazardous material for which the
tank was designed on a task car is
covered by § 173.918 und, therefore,
preposed paragraph (b} is unnecessary.
MTB agreeg with the commenters.
Proposed paragraph 173.318(a){4)(iv)
{which has been adopted into the final
fule) requires a tank car be marked with
the name of the material contained in
the tank car during transportaticn.
Therefore, proposed paragraph (b} has
been removed. The remaining
paragraphs have been redesignated as
paragraphs (b, (n), (d), and (e} in this
final rule.

Exceptions were taken, In proposed
paragraph (c}, to the use of the words
“minimum leading temperature”, on the
basis that “desizn service temperature”
was used elsewhere in the proposal to
indicate the seme thing. MTB agrees
with the commenters and has made the
change in the finat rule.

Finally, exception was taken to the
proposals in paragraphs (c) and {d) on
the basis that these requirements would
conflict with a suggestion by the
commenters that the filling density
volume he marked on the tank. This
suggestion was tied to a suggested
revision to the definition of filling
density in § 173.300 of the NPRM. MTB
has not adopted this revision to the
definition of filling density in § 173.300
and therefore, has not incorporated
these additicnal changes suggested here.

Section 179.401-1. Except for minor
changes in terminology due te changes
elsawhere in the rule, this sectien is
adopted as proposed in the NPRM.,

List of Subjecis
49 CFR Part 171

Hazardous materials transportation,
Reporting and recordkeeping
requirements.

49 CFR Part 172
Hazardous materials transportation.
49 CFR Part 173

Geses, Hazardous materials
transportation, Packaging and
containers, Reporting and recordkeesing
requirements.

49 CFR Part 174

Hzzardous materials transportation,
Railroad safety.

29 CFR Part 176

Hazardous naterials transportation,
Maritime carriars, Cargo vesseis.
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49 CFR Part 177

Motor carriers, Hazardous materials
sransportation, Highway safety.

49 CFR Part 178

Hazardous materials transportation,
Packaging and containers.

49 CFR Part 179

Hazardous materials traaspoltating,
Packaging and conlainers,

{n considaration of the foregoing,
Parts 171, 172,173,174, 176, 177,173 and
179 of Title 49 Code of Federal
Regulaticns ave amendad as follows:

PAAT 17 1—GENERAL INFGRMATION,
REGULATIONS, AND DEFINITIONS

Lin §171, paragraph (#){3}{1) is
added to read as follows:
§171.1 Purpose snd scop2.

» > * *

@
(3%« "
(iii) Flammable cryogenic liquids in
portable tanks and cargo tanks.

2. In § 171.7, paragraphs {c}(3),

(d){#){v) and (d)(12) are revised and
paragraphs (d)(3)(ix) and (d){5)(xix}

through (d){5)(xxiii) are added to read as

follows:

§171.7 Matter incorporated by reference.

£ * - * -

(C] * kN

(3) CGA: Compressed Gas
Association, Inc., 1235 Jefferson Davis
Highway, Arlington, Virginia 22202.

1059 R

(3) LI 2N

{v) CGA Pamphlet 5-1.2 is titled,
“Pressure Relief Device Standards, Part

§ 172.101 Harzardous Materials Table

2, Cargo and Poertable Tanks for
Compressed Gases,” 1580 edition:

> * » -

(ix) CGA Pamphlet G411 is tiled.
“Cleaning Equipment fsr Cxygen
Service,” 1977 edition.

(5)* * *

{xix) ASTM A 20-81 i5 titled,
“Standard Specificatizn for General
Reguirements for Stael Plates for
Pressure Vessels,” revision C, 1882
edition.

{xx) ASTM A 230-82 {5 tiled,
“Siandard Specificatizn for Heat-
Resisting Chromium and Chromium-
Nickel Stainless Steel Plale, Sheet and
Strip for Fusion-Welded Unfired
Pressure Vessels,” revision 4, 1922
edition.

{xxi) ASTM A 370-77 is titled,
“Siandard Methods and Definition for
Mechanical Testing of Sicel Producis,”
1982 edition.

(xxii) ASTM A 516-76b is titled,
“Standard Specification for Pressure
Vessel Plates, Carbon Steel, for
Moderate- and Lower-Temperature
Service,” 1982 edition.

(xxiii) ASTM A 537-80 is titled
“Standard Specification for Pressure
Vessel Plates, Heat-Treated, Carbon-
Manganese-Silicon Steel,” 1982 edition.

- > »

(12) Federal Standard H28 is titled,
»Screw-Thread Standards for Federal
Services,” March 31, 1978, edition,

3.In § 171.8, definitions for
“atmospheric gases,” “Btu,” “cryogenic
liquid,” “filling density,” "NPT" and
“SCF" are added in alphabetical
sequence to read as follows:

§$ 171.8 Definitlons and abbreviations.
* * * » »

" Almospheric gases” means gases
that are commercially derived through

an air separation process. For purposes
of this subchapter, “atmospheric gases”
means argon, krypton, neon, nitrogen,
oxygen and xenon.

. .

* *

“Bt” meens British thermal unit.
. * B . B

Cryngenic liquid. Ses § 173.300{i}.
. . . . .
“Filling density” has the following
meanings:

3 Por cammpressed goses in eylinders,

3 173.304{a}(2) Table Note 1.
{2) For comprogsed gases in tank cars,
see § 173.214{n) Tabla Note 1.

(3} For nomprassed gazes fn sargs
tanks and portable tunks, see
§ 173.315{(a) Tehle Note 1.

{4) For cryogenic liquids in cylinders,
except hvdrogen, see § 173.3167c){1).

(5] For hydrogen, cryogenic liquid in
cytinders, see § 173.216{c}{3) Table Note
1

o

(6) For cryogenic hquids in cargo
tanks, see § 173.316(1}{1}.

{7) For cryogeuic liquids in tank cars,
see § 173.318(d}(1).

- * - L] *

“NPT” means an American Standord
taper pipe thread in compliance with the
requirements of Federal Standard Hz2s,
Part 1I, Section VIIL See § 171.7{d}(12).

*SCF” (standard cubic foot) means
one cubic foot of gas measured at 60° F.
and 14.7 psia.

» » »* * »

PART 172—HAZARDOUS MATERIALS
TABLES AND HAZARDOUS
MATERIALS COMMUNICATIONS
REGULATIONS

4. In § 172.101, the Hazardous
Materials Table is amended by
removing, revising and adding various
enlries, in alphabetical sequence, as
follows:

T - T | ““_‘—"‘ - It TTmee T T o
oL e [} e {am) [ @ Lo 7 ® e
i Pachaging Maximum net quantity in Walter shipmants
ST . cne packagu o ot T 4']7 o
Hazardous materials " ) . b L i
+EAW | descriptons 2nd poper Hazard class me:\;’n”mo" Labng"(?xz‘gggf LN Excap. | SPocific t Passenger | Cargo | Pas- [ Ot
| el rames e Ry W e
| t railcar ‘, 1
e e i vt 2 s e o s [V SRR UEUPPPPE S SR SR S BT
-] ! t | 1 |
i ‘ s o i @ | o m oo ©
i Remove ¥ | i i
Argon, liquid pressarized | Nonflammabie gas .| UN 1951 .| Nonflammable gas.{  Nona | 173.304 | Forbaden.... .1 300 pounds 13, 1.9 1
Carbon dioxide. kquiied | Nonflammabie gas..; UN 2187..... .| Nonflammabie gas.., 173.306 | 173.304 | 150 pounds....; 300 pounds 1.2 i 1.2
i 173314 | i
'7 173.315 { |
+ Hydrogen, ligueiied | Flammable gas........ N 1966 ..., 4 Flamsnabie gas....... None | 173316 | Forbidden. _....j Forbidden...... \ Forbidden.
i ydrogen, | i
Mitrogen, pressurized fiquid | Nonflammable &s.. UN 1377, Nonfarninable gas.|  None 173.304 | Forbidden 300 pounds.... 13 413 i
Cxygen, pressurized licuid Nonflammable gas..{ UN 1073, .} Oidhizer ... .ot None | 173304 | Forbiduan ..., Forbidden.....| 131 1,3 | Stow separate
! ] | ' from acetylene
| | i i Do not gverstow
! { } i \ i with other
| !

carge
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) 4] ] {34) (4) ®) [ M
. Packeging Maximum nat quartity in Water shipments
" ) eriats one package b
azarious inater et . . -
4 EAW | desurictons and prope | Mazawd class igentiication L'm":s) ’9""{"3" U E Spacific | Passenger Cargo | Pas-
Shipping rames : ! ot excepled) XCER- | gquire- carrying Cargo o'y | wes- | senger b
tions ments aircraft or nircraft sel | vessel ragquiraments
i raiicar
Revise
Argon | Nonflanunabls gss.| NA 008, orven Norflammabte gas.| 173208 | 173.302 | 150 pounds...| 300 pounds.. 1,2 13
173314
+ Ethane | Flammabla gas...... NA 1635 i Flarnmiable gas. 173.308 | 173504 | Forbidden... ...| 300 pounds.... 1,2 4 | Stow away from
living quarters.
+ Ethylers | Flammatie gas.......| NA 1862 .| Flummable gas.......| 173.300 | 173.304 | Fortidden...... 350 poungs.... 12 4 | Stow away from
living quanars.
Melim | Nertiammable gas..| NA 1086 Nor-flammablo gas..| 173.306 { 173.302 150 pounds .| 300 pounds.... 1.2 t2
| 173.214 1
+ Hydrogen | Flammakie yas. I NA 1043, || Faromable gas......| 173308 | 173.302 ; Forsidean. ... 300 pounds.... 1.2 4 | Stow away from
i 173314 | Iiving quarters.
E Hytagen chioride \ Hentlammable gas..| NA 1060, ... . Norfiammable gas ., 72308 1737304 | Ferbicden.. .f 300 povnds.... 1 4 | Siow away from
1RO/ 527 H 1 foodstufl and
| ! . Yiving quarters,
+ Risihane | FI2mante gas. ... NA 1971 .| Flemmable gas.... 4173308 | 131302 | Forbitdon 4230 pounds ... 1,2 4 | Stow away fom
fiing Goaners.
Nean . Nonflamimable gas... NA 1055 _..| Nonttammakie ges.{ 173908 | 173.302 i 300 pounds.. . 12 12
Kirogen  Herslammabie gas..i lA 10686 [ ivonflammabte gas.| 173.306 | 173.302 4500 pourds. 12 .2
173.214
Nirous evide | Mortlammante gas..| HA Y070 e N ffaueshle gas.| 173.305 ' 172,304 | 150 poends. ] 30U pewnce., 2 1,2 | Under Ceck
. stowage must
be in weit
ventilated
space.
Crepgan | Noafismmatie gas. | NA 1072 | Gadizer. oo . iT3 306 150 pounds.. | 300 prunds 12 1,2 | Under derk
stowaye must
! ba in well
: venatluted
spae
A0D t
Azon, cryogenic kgisd | Nentlammatde gas,f» NA 1951 | Nonttammalde gas..! 173320 | 173.316 | 100 pounds...; 34¢ prurds. .. 13 13
173.310
Garban dioside | Nonflammable gas..| UN 1013 .........| Nontammable gas.| 173.306 173.302 | 150 pounds...| 300 pounds..., 1,2 12
173.304
Carbon | Nooflammabla gas..| NA 2187 1 Nonflammable gas..| 173.206 | 172.314 | 150 paunds...| 300 pounds.... 1,2 1,2
diouice, iqud Credgarated) 173.315
Carbon | Flammabte gas..... .| NA 9202 Flemmable gas....... None | 173.318 | Forbidden....... Forbidder....... 1 & | Stow away from
moenaxide, cryogenic fiquic living quariers.
Ethane, bqud Cefogecated) | Fismmable ¢as.......| NA 196Y.............| Flammabla gas Mone | 173.315 | Forbidden....... Forhidden....... 1 5 | Stow away from
iiving guarers.
Ehane-Propane | Flammable gas.......[ HA 1961 ... | Flammable gas....... None | 173.315 | Forbidden ... Forbidden...... l 1 ] ‘ Stow away from
mixture, liquid (refigerated) : iving quarters.
Ethyiene, cryogenic iquid | Flammabte gas......| NATO3S o] Flummabls qas........ Nona | 173318 | Forbidden ... Forhidden 13 5 } Stow away from
173.319 living quariars
Hetium, cryogenic liqud | Non-llessnimable MA 1263 .| Non-flammable 173.320 | 173318 | 100 pounds..... 1,100 1.9 i3
: gas. ! gos. 173318 pounds. |
‘ Hydrogen, cryogenic liquid | Flammable gas ... ] NA. 1986.....ccccoerrnn | Fliammable gas . . Nona | 173.318 | Forbidden ... Forbidden....... 5 5
173318
173.31¢
E | Hydrogen chiorkie liquid | Nonflarmmable gas.| NA 2186....... ORI Nooftammable gas.. None | 173314 | Forbidden . .. .| 300 pounds... 12 4 | Stow in weli
{refigerated) (RQ-5000/ 173315 vertilated
227 space.
Mathane. cryogenic liquid | Flammable gas.......| NA 1972..............{ Flammable gas........ None | 173318 | Forbiaden......] Foroidden....... 1 5 | Stow away from
hving quaners.
&N&:ural gas, cryagsnic liguid | Flammable gas......| NAYST2 e Flaremable gas........ None | 173318 | Forbidden...... FOrrddan.au. 1 5 i Slow away trom
' living ouariers.
{ MNeon, o yegenc figuid | Nonflammabta gas..| NAYITd . e Nonfiansnable gas.| 173.220 | 173.316 | 100 pounds... 1.100 3 13
pouncs,
1 Hitrogen, cryoganis tigurd | Nonllammable gas.. MA1977 o] NORflarmmmable gas. | 173320 | 173318 | 100 pounds....1 1,100 1.3 13
173318 pounds.
Nitrous owide, | Nonfiammable gas. | NA 2201 ..............i Nonilammabia gas | 173.306 173.315 | Forbidden......| Fordidden ... 1 1 | Siow away from
kquid (rafriguraiech ! i | flammabtes. Do
! not overstow
| with otior
i ] cargo.
. Oxygen, enyopenia fikped | Nonflammabie gas. NA 1073 Cechzor ... ... 173320 0 173.316 | Forbidden ... Farbiddan, ... 1 1 | Stow separale
| | tr2318 from
! i flammablas. Do
] i l ! not oversiow
! | ! } with other
i carge,
il [ PR NN U S N N RS

5. In § 172.203, paragraph (g)(3) is
added to read as follows:

§ 172,203  Additional description
requirements.

- 3 - " »

foy ek w
{2}
(3] The shipping paper for each Class

DOT-113 tank car must contain the

sppropriate notaticn, such as “DOT-
113A.” and the statement “Do Not Hump
or Cut Off Car While in Motion.”

A * - L] -

6. In § 172,328, the introductory text of
paragraph (c) is revised to read a8
follows:

§ 172328 Cargo tanks.

” * > - -

(c) Required markings: Gasss. Fack
cargo tank transporting flammaiile or
nonflammshble gas {including a
crvogenic liguid) subject to this
subchapter must be marked as specified
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in this part on each end and each side
with—
w A - - *

7. 1n § 172.504, Table 2 is amended by
reinaving the entry for "Nonflammable
gas (exygen, pressurized liquid}”,
repiacing it with an entry for
"Monflammable gas {oxygen. cryogenic
liquid)" and feotnote 2 is removed and
ceserved, us follows:

§ 172.504 General placarding
reguiresnanis.
» * * - »

TamLe 2
The motor vehicle, 1ail car.
of ireight contamner must ba
placarded on eaci side and
each end---

o il conta
& wrarenal

{Removs)
Mooflzmerable gas loxygen, | Ovygen
pressurized ligud).
(Add)
Nontlamreabie gas {oxygen, | Cxygen.
TiOgenc L)

. . » » il

® IReserved]

B . > - -

PAHRT 173—3HIPPERS—~GENERAL
REQUIREMENTS FOR SHIPMENTS
ANMD PACKAGINGS

8. The Table of Seciions to Part 173 is
amended by revising the headings for
8§ 173.315 and 173.316 and adding
headings for §§ 173.11, 173.318, 173.319
and 173.320 to read as follows:

Subpart A—Geaneral
“w * * - -
Sec.

173.11  Shipper's registration statement;
flammable cryogenic liquids.

» I3 - * -

Subpart G—Compressed gases; definition
and preparation
* » » " »
173.315 Compressed gases in cargo tanks
and portable tanks.

173.318  Ciyogenic liquids in cylinders.
173.318 Cryogenic liquids in curgo tanks.
173318 Cryogenic liguids in tank cars.
174.320 Cryogenic liquids: exceptions.
. N N . N

0. Se L'lon 173.11 is added to read as
follow

§ 173.11 Shipper's registration statement;
Hlammatle cryogenic liquids.

{a) No person may offer a flammable
ceyogenic liquid for transpertation in a
portable tank. cargo tank or a tank car
unless he has filed a registration
statement by certified mail, return
receipt requested, with the Associate
Director for HMR, MTB, in accordance
with paragraphs (b}, (¢] and (d} of this
section,

{b) The registration statement must
contain the following information:

(3) The shipper's name auid principal
place of business;

{2} Location where lammable
cryogenic liquids are offered for
transportation, including transportation
by privaia carriage;

1) The name and pxmclpal place of
homess of each initial carrier used to
traveport flammable cryogenic liquids
and the name of each flammable
rryogenic liquid the carrisr is offered for
tran:,‘,ort'mon and

{4) The serial number or vehicle
identification number of each pertable
tank and cargo tank, and the reporting
matk and numper of each tank car,
owned, leasad, or otherwise controlled
by ibe shipper and used lc offer a
flammable cryogeniz liguid for
transportation,

(€) The registration statement must be
filed:

(1} Indtially between July 1 and August
31, 1884 {this initial statement is only
reguired to coritain information
regarding operations that uuok place
during the 90 days prier to the date of
the s‘atpmpm) and

{2) Subsequently, between July 1 and
August 31 of pach even numbered year
after 1984.

(d) For perutions begun between the
two-year filing intervals specified in
paragraph (¢} of this section, the
inforniation must be provided on the
registration statement filed during the
next required filing period.

10. In § 173.23, paragraph {d] is added
to read as follows:

§173.23 Previously authorized packaging.

(d) After Junuary 1, 1984, cylinders
manufactured for use under exemptions
DOT E-6668 or E-8404 may be continued
in use, and must be marked “DOT-4L"
in compliance with Specification 4L
(% 178.57 of this subchapter] before or at
the time of the first required retest. The
“DOT-4L" marking must appear in
proximity to other required specification
merkings.

11. In § 173.51, paragraphs (a)(@). {a}(9)
and (€)(13) are added; Retest Table [,
which now apnears aftzr paragraph
(d)(4). is amended by removing certain
entries and adding others in the proper
number/alphabet sequence and
transferred to immediately follow
paragraph (¢)(13): footnote 3" following
Relest Table Uis revised to read ag
foilows:

§ 173.31  Qualificailon, maintenance, and
use of tank cars,

(:’i)‘"

I8} The owner or operater, if not the
owner, of each tank vsr used under, and
in conformance with, an exemption
issued before January 1. 1684, which
autherizes the trensportation uf a
cryogpuic liguid in a tank car, shall
remove the exemphon number stenciled
on the car and stamp the tank car with
the appropriate Class D(JT-113
Specification followed by e applicable
exemption numbsat, for example, "DUT-
116D60W-E"" " . {Asterisks to be
replaced by the exemption number.) The
owner or cperator, if not the owner, of a
tavk car that is reraarked in this manner

wust retain a copy of the exemption that
is in effect on December 31, 1883. No
new construction of such tank cars may
he initiated on or after Janvary 1. 1984,

{9) Specification DOT-113A175W,
DOT-113C60W, DOT-113D80W, and
DOT-113D120W tank cars may continue
in use, but new construction is not
authorized.

{C) LI I )

{13) Special requirements for Class
DOT-113 tenk cars.

{i} A Class DGOT-113 tack car need not
be periodically pressure tested;
however, each shipment must be
monitorad to determine the average
daily pressure rise in the tank car, If the
average daily pressure rise during any
shipment exceeds 3 psi per day, the tank
car must be retested for thermal
integrity prior to any sebsequent
shipment,

(i) Thermal integrily retest. Either of
the following alternative thermal
integrity retests may be used:

(A) Pressure rige retest: The pressure
rise in the tank mey not exceed 5 psi in
24 hours. When the pressure rise retest
is performed, the absolule pressure in
the annular space of the loaded tank car
may not exceed 75 microns of mercury
at the beginning cf the retest, and may
not increase more than 25 microns
during the 24 haur period; or

(B} Calculated beat iransfer rate
retest: The insulation system must be
performance tested as prescribed in
§ 179.400-4 of this subchapter. When the
calculated heat transfer rate retest is
performed, the absoluie pressure in the
annular space of tue loaded tank car
may not exceed 75 microns of mercury
at the beginning of the retest, and may
not increase more than 25 microns
during the 24 hour period. The
caleulated heat transfer rate in 24 howrs
may not exceed—

{1) 120 percent of the appropriate
standard heat trausfer rate specified in
§ 179.401-1 of this subchapter, for DOT-
113A60W and DOT-113C120W tank

cars;
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(2) 1184 Btu/day/lb. of inner tank
water capacity, for DOT-113A175W
tank cars;

(3) .3272 Btu/day/Ib. of inner tank
water capacity, for DOT-113C60W and
113D80W tank cars; or

(4) 4740 Btu/day/lb. of inner tank
waler capacity, for DOT-113D120W
tank cars.

(iii) If the car fails either of the retests
prescribed in paragraph (c}{13){ii} of this
section, the car must be removed from
service and may not be placed back in
service until one of the applicable

retests in paragraph (c){13)(ii) of this
section is successfully completed.

(iv) Each frangible disc must be
replaced every 12 months and the
replacement date stenciled on the car
near the pregsure relief value
information,

[v) An alternate pressure relief valve
must be refested at the same time
interval prescribed for the required
pressure relief valve. The start-to-
discharge pressure and vapor tight
pressure requirements for the alternate
pressure relief valve must be as shown
in § 179.401~1 of this subchapter.

RETEST TABLE 1

Retest interval years !

Retest prassure—p.s.i.

Safety reiigf

Seecification Tank and interior heater sysﬁem?_ i oty 18 Tank Safety vgliel “’f*«
Up to 10 Over 10 10 Cver 22 Start-10-
i\:uars 22 yaars years discherge Vapor tight
(Remove)
DOT-113ABCW..... “ ) ¢ 5 (] 30 24
DOT-113A175W. =) * ) 3 Y] s 95
{add)

DOT-113A60W .. y] [y} [¥] 5 [y] ~ao Mza
DOT-1i3A175W.. ™ ¥} (¢} 3 ") [VRAES )92
DQT-112C80wW [y] [§] (4] 5 9] *as )36
DOT-113C120 " 5] © 5 0] ®)7s 60
0OT-113060W. ® ) ) 5 ) ()45 ()36
DAT-1130120W... 0] ) ] 5 ® )75 60

* Soe paragrapgh (c}(13) of this saection for additional requivemants for Class DOT-113 cars,

» * * * *

12. In § 173.33, all references to
“carbon dioxide"” are changed to read
“carbon dioxide, liquid {refrigerated)”
and all references to "nitrous oxide' are
changed to read “nitrous oxide, liquid
{refrigeruted)”, paragraphs (a) and (b)
are revised, and paragraphs (d} (1), (2)
and (4) are revised to read as follows:

§ 173.33 Qualification, maintenance, and
use of cargo tanks,

(a) General: Unless otherwise
provided in this Part. every cargo tank
{or compariment) used for the
transportation of hazardous materials
must be an authorized packaging. Such
euthorized packaging shall comply with
requirements as sel forth in this section,
in addition to those regulations
applicable for the transportation of the
pariicular material. For the purposes of
this Part, whenever reference is made to
a Specification MC-338 insulsted cargo
tank, the definitions in §% 178.338-1 (a)
and {b) of this subchapter apply.

{1} A cargo tank is anthorized for
shipment of 3 bazardone material by
vessel when in confermance with the
regiirements of Part 176 of this
subchapter and the following
limitationa:

{i) On carfleats or trailerships if the
material is permitted aboard a cargo
vessel by § 172101 of this subchapter, or

(ii) On passenger ferry vessels or
railroad car ferry vessels if the material
is permitted aboard a passenger vesgel
by § 172,101 of this subchapter,

{2) [Reserved]

(b} Cargo tank qualification as an
authorized packaging requires
compliance with the applicable
specificatisn MC-300, MC-301, MC~302,
MC--303, MC-304, MC-305, MC-308,
MC-307, MC-310, MC-311, MC-~312,
MC-330, MC-331, or MC-338 (§ 178.341,
§178.342, £ 178.343, § 178.337 or
§ 178.338 of this subchapter), this
section, and the ingpection, retest and
marking requirements of § 177.824 of
this subchapter. Any epecification MC-
304 cargo tank on which construction
began before September 2, 1987, may
have the vents and outleis modified to
comply with specification MC-307 cargo
tanks {Ses §§ 178.342-4 and 178-342-5).

(1) & cargo tank of the specification
listed in Column 1 may be used when
authorized in this Pary, provided the
tank congtruction began before the date
in Column 2;

Column 1 -

I Goluron 2

: [
! Rept 2, 1967.

f Juna 12, 1861,
Sept. 2, 1957,

.| May 15, 1867,

b o

(2) The owner or operator, if not the
owner, of each cargo tank used under,
and in conformance with, an exemption
issued before January 1, 1984, which
authorizes the transportation of a
cryogenic liquid in a cargo tank, shall
remaove the exemption number stenciled
on the cargo tank and stamp the
specification plate (or a plate placed
adjacent to the specification plate)
“DOT MC-338" followed by the
applicable exemption number, for
example, "DOT MC-338-E****.»
(Asterisks to be replaced by the
exemption number.) The owner or
operator, if not the owner. of a cargo
tank that is remmarked in this manner
must retain a copy of the exemption in
effect on December 1, 1983. No new
construction of such cargo tanks may be
initiated on or after January 1, 1984.

(:} The holding time must be
determined, as required in § 178.338-9 of
thig subchapter, on each cargo tank or
on at least one cargo tank of each
design. Any subsequent cargo tank
manufactured to the same design, if not
individually tested, must have the
optional test regimen performed during
the first shipment (see §4 178.338-9 (b)
and (c) of this subchapter). For the
purpose of performing the holding time
test, same design means cargo tanks
having the same manufacturer, same
drawings, same dimensions {of length,
diameter, and volume}, same meterials
of construction, and the same insulation
system.

(ii) The holding time determined by
test for one authorized cryogenic lignid
may be used as the basis for
establishing the holding time for other

authorized cryogenic liquida.

(3) The owner or operator, if not the
owner, of each MC-331 (§ 178.257 of this
subchapter) cargo tank operating under
an exemption issved before january 1,
1984, that authorizes the transportation
of ethane, liquid {refrigerated}; ethane-
prapane mixture, liquid {refrigerated); or
hydrogen chloride, liquid (refrigerated)
shall remove the exemption number
stenciled on the cargo tank and stamp
the exemption number on the
specification plate immediately after the
DOT Specificaiion, for exampie, "DOT
MC-331-E* * * * “(Asterisks to be
replaced by the exemption number.) If
there iz not adequate room on the
specification plats, the exemption
number may be stamped on a plate
placed adjacent to the specification
plate. The owner or operator, if not the
awner, of a csrgo tank that is remarked
in this manner must retain a copy of the
exemption in effect on December 51,
1953.

* o« - -
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{3) A Specification MC~330, MC-331
or MC-338 (§ 178.337 or § 178.338 ol the
subchapter) cargo tank may not be used
unless it meets the {ollowing
raquirements, as applicable:

(1) Each cargo tank must be tested
and inspected at least ouce every 5
years in accordance with paragraphs {d)

7). (3), (4). (10). (11} and (12) of this
section.

{i) The tank, and each pressure rolivf
valve, of any cargo tank used for the
transportation of chlorine must be tested
st least once every 2 years.

(3i) Each cargo tank used to transpurt
& flammable cryogenic liquid must be
examined after each shipment to
cletermine its actual holding time. The
record required by § 177.840(h) of this
subchapter may be used for this
determination. If the examination
jndicates that the actual holding time of
the cargo tank, after adjustment to
reflect an average ambient teraperalure
of 85° F., is less than 90 percent of the
mmarked rated holding time (MRHT) for
the cryogenic liguid marked on the
wpecification plate or adjacent thereto
(§ 178.338-18(b) of this subchapler), the
tank may not be refilled with any
flammable cryogenic liquid until it is
restored to its marked rated bholding
time value or it is re-xnarked with the
uctual marked rated holding time
determined by this examination. If the
name of the flammable cryogenic liquid
+hat was transported and its marked
rated holding time is not displayed on or
adjacent to the specification plate, this
sequirement may be met by deriving the
MRHT of the sargo tank for thut
Jammable cryogenic liquid and
~omparing that derived MRHT with the
actual holding time after adjustment,

{2} Each tunk (less fittings) must be
subjected to a minimum internal
aressure as shown below:

MO-320, MO 33T e
MC-238

) Hatio of 2235t presswe 10 e d8590 Sresdurs masinum
aitowable working pressura of re~ated pressures) of ihe fest

The internal prassure oay be
hydravlically or preumatically
geverated. If a pravmeatic test is used, a
suifable method must be used for
detecting the existenue of lenks at all
joints under pressare, This method muist
consist either of coating the entire
surface of all joints under pressure with
4 soluticn of soap and water, or using
ancther equally sensitive method. Whea
a preumalic test is performed, suitable
safeguards should be provided to
protect employees and other persons
should a failure occur.

- - « * -

(4) When testing cargo tunks, the
insulation and jscketing need not be
removed unless it is otherwise
impossible to reach lest pressure and
maintain a condition of pressure
equilibrivm alter test preasure is
reached, or the vaguum integrity cannot
be maintained in the insulation space.

. - »

13. In § 173.300, paragraph (g) is
removed, paragraph {{) is redesignated
paragraph [g), and a new paragraph (f)
is added to read as follows:

4173.300 Definit

- - .

inns.

. »

f} Cryogeuic liqud. A "cryogenic
liquid™ is a refrigerated liquefied gas
having a boiling point colder than
—130°F. (—90°C.} at one atmosphere,

absolute.

» - »

B »

14. In § 173.304, the text of paragraph
{2)(2) preceding the Table is revised,
paragraph (a)(2) Table is amended by
removing the entries for “Argon,
pressurized liquid.” "Carbon dioxide,

liquefied,” ™

niirogen, pressurized liquid”

and "Oxygen, pressurized liquid,” and
by adding an entry for “Carbon
dioxide”, and paragraph (b} is revised to

read as follows:

§ 173.304 Charging of cylinders with
liquetied compreased gas.

()"

(2) The following requirements must
be complied with for the gases named

{for cryogenic liquids, see § 173.316):
Max- Containers marad 8%
hum shown in this column of

" of the 3amad typs wilh
N tod N NI 300vice pressure
Xind of gss tilhng must ba used axcept
| density as providad in
(se0 3§ 17%.34 (a) and (b),
note 1) and 173.30!(j {ssa
notes following 1atle)
{Remove)
Argon, prossurized S FOOY -4 200
fquid.
Carbon dioxide, 63 | DOT-2A1570, DOT-
tiqualiad {(ses Hotas D 3AX 1400, DOT-
A7 ard B I saAieco; DOT-
i 3AAX1B0D DOV
! DOT-3E16800 DOT-
i 3TisoY LOT-
L anTacey; DoAY
Niyogan, prassurizelt 58 | 0OT-4L200
tiguhtl
Oxygen, preswitized 96 @ DOT 40200
Lauid.
{Add)
Camon dioxde (32v A8 | DOT-3A1300, BOT-
fotea 4, 7, ard 8). 3AX 1300, DOT-
I 3AA1200; DOT-
IAAXEDD; DOT-J,
DOT-3E186C; DOT-
37380, DOT-
AHT200, DOT-39
(RS SRR S,
» « - .

(b} Eilling limits. Except for carben
dioxide, nitrous oxide and vinyl fiuoride.
inhibited, the liquid portion of a
liqueficd gas must not completely fill the
packaging at any terperature up to and
incl:ding 130°F. The Liquid portion of
vinyl flucride, inhibited, may completely
fill the sylinder at 130°F. provided the
pressure at the critical temperature does
not exceed one and ane-fovith times the
service pressure.

» . - - »

15. In § 173.314, paragraphs (b)(6) and
{¢) preceding the Table are revised, the
Table in paragraph [c) is amended by
removing, revising and adding various
entries, in alphabetical sequence. Not=
17 to the Table in paragraph (c) is
revised, paragraph (g) is redesignated
paragraph {h), and a new paragraph (g)
is added to read as lollows:

§173.314 Reguirements for compressed
gases in tank cars.

- » . - 3

{b) LI I

{6) Each tank car containing
anhydrous ammonie; hydrogen chloride,
liquid {refrigerated). or chlorine must be
marked “Anhydrous Ammonia,”
“Hydrogen Chloride,” or “Chlorine,” as
appropriate, in accordance with the
requirements of § 172.330 of this
subchapter.

(¢} Authorized gases, filling densities.
tonk cars. A compressed gas offered for
transportation in a tank car must be
prepared in accordance with paragraphs
{b) and (h) of this section, §173.432, and
the following table {for cryogenic
liquids. see §173.319}:

{ Ruquired tank car.

Maximum
Kind of gas parmittod fiting | sae §173.31a) (2)
ensity, Hos 1 | and (3)
{Removs)

Carbon dioxide, Mote S .| DOT -105A500W,

Tiquafiad, Note 8.
(Add) !

Cardbon goxide, MO 5. ] DUT-102AS00W,
figuid T Nxa 8
{refrgeraed). !

Hydrogan B9.0 mawmum to  § DOT-105AR00N,
chiorite, bquid §0.1 minisum g Nats 17,
lrefrigeratad). at mayimum 89

pzig, vihan {
Gligad for i
transpontation. ]
{Ravise) |
Vinyl fluonde, 56.8 macmum tn | LG - 105AK00VY,
inhitled, £3.5 nwnimam Pty V7
Al madnast :
105 0y when |
ottered v :
raRsgOntaton x
3 - - -
* R * " -

Mote 17— Sea paragraph {g) of this section,

q) Special requirements for hydrogen
chlorids, liquid (refrigerated), and vinyl
luoride, inliibited,
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(1) The shipper shall notify the Bureau
of Explosives whenever a car is not
received by the consignee within 20
days from the date of shipment.

(2) Prior to the release of an “empty”
car for transportation, the pressure in
the car may not exceed 70 psig.

(3) A tank car containing hydrogen
chloride, liquid (refrigerated) must have
the auxiliary valve on the pressure relief
device closed during transportation.

- L) * - -

16. In §173.315, all references to
“carbon dioxide™ are changed to read
“carbon dioxide, liquid (refrigerated)”
and all references to “nitrous oxide" are
changed to read “nitrous oxide, liquid
(refrigerated)”, the introductory text of
paragraph {a) is revised, the Table in
paragraph (a) is amended by adding
certain entries in alphabetical sequence,
Note 11 to the Table in paragraph (a},
and paragraph (c) are revised, and the
Table in paragraph (h) is amended by

. -

Note 11: MC=330, MC-331 and MC-338 cargo tanks must be insulated. Cargo tanks
must have a design service temperature of minus 100°F., or no warmer than the boiling

adding certain entries in alphabetical
gequence to read as follows:

§173.315 Compressed gases in cargo
tanks and portable tanks.

(a) A compressed gas offered for
transportation in a cargo tank or a

portable tank must be prepared in
accordance with this section (for
cryogenic liquids, see §173.318) and
may only be shipped in a tank as
provided in §§173.32, 173.33 and this
section, as follows:

Maximum permitted filling density

Specification container required

Kind of gao Percent by weignt | Fercent by vohme Minimum desi
oan ot 1)0 (sge ;;:rc.“(é)n)ol this | Tyde (see note 2) pressure (DSJQQ;‘
{Remove)
Carbon dioxide, HQUetied ... S8 par. (€} OF this | 95 i e 30 200; soe Note 3
saction.
NITOUS AR ... coooevecrercc e cans Sae gar. () of this | B8l e do. 200; see Nola 3.
section.
(Add}
Carbon dioxide, fiquid (refrgerated).......| Ses par. (c) of this | 85 do. 200; sve Note 3,
secton.
Ethans, liquid (refrgemied)....... See par. {c) of this | MC 331, MC-338...... 100; see Note 11
section.
Ethane-propane mixture, liquid (refiig- See par, {c) of this | MC-331, MC-338 .| 275; saa Note "
. erated). section.
Hydrogen chloride, fiquid {refrigerated) . 103.0,91.8, 867, .| See Note 7..............| MC-331, Mc-338...... 100; ses Note 11,
300; see Note
11. 450; see
: Note 11,
Nitrous oxide, liquid (refrigerated ..........| See par. (c) of this | 95. e €O, 200, See Note 3.
section.

. - .

must meet all the following requirements. Each tank
point at one atmosphere of the hazardous material to

be shipped therein, whichever is colder, and must comply with the low-temperature requirements of the ASME Code. When the normal trave!

time is 24 hours or Jess, the tank's holding time as lcaded must be at least tw!
24 haurs, the tank’s hoiding time as loaded muet be at least 24 hours greater t
from loading until venting occurs under equilibrium conditions. The cargo tank must

is nsed to transport a flammable gas.

. .

» . »

ice the normal travel time. When the normal travel time exceeds
han the normal travel time. The holding time is the elapsed time
have an outer jacket made of steel when the cargo tank

. .

{c) Except as otherwise provided, the loading of » liquefied gas into a cargo tank or a portable tank shall be determined
by weight or by a suitable liquid level gauging device. The liquid portion of the gas shall not fill the tank at 105°F. if the tank

is lagged, or at 115°F. if the tank is unlagged, except that this requirem

ent shall not apply to—

{i) A tank containing carhon dioxide, liquid (refrigerated) or nitrous oxide, liquid (refrigerated). Such tank is required to

be equipped with suitable pressure control valves and may not be

capacity of the tank.

{2) A tank containing ethane, liquid (refrigerated); ethane-propane mixture,

filled to a level exceeding 95 percent of the volumetric

liquid (refrigerated); or hydrogen chloride,

liquid [refrigerated). Such tank must be filled to allow at least two percent outage below the inlet of the pressure relief valve

or pressure control valve under conditions of incipient opening, with the tank in a

"

(h) LI
y Gauging davice permitted for
King of ges gmng purposes
{Remove)

Carbon dioxide, queiied Rotary tube; adjusiable slip

tube; fixed tength dip tube.

Nittous oxida.... Rotary tube; adjusiable slip
tuba; fixed tength dip tube.

(Add)
Tarmhon dioxide, tiguid {refrig- - Rotary tube; sdjustable stip
tube; fixed langth dip tube.

Etnane, fiquid efrigeraied).....| Potary tube; adjustable sio
tube; fixed length dip tube.
Ethane-propane Rotary e, adjusieble slip

iquid (refigerated). tube: fixed length dip tube.
Hydrogen chloride, Hauid (re- | None

i
erated) \‘
i
|

mixture,

frigeraied). i
Nitrous oxide, liquid (refriger- | Flotary tube; adjustable slip
atec. fixed lengtn dip tube

[ tuba;

"

* ” * > -

17. In Part 173, § 173.316 is revised to
read as follows:

§ 173.316 Cryogenic liquids in cylinders.

(a) General reyuirements.

(1) A cyiinder may not be loaded with
a cryogenic liquid colder than the design
service temperature of the packaging.

(2) A evlinder may not be loaded with
any material which may combine
chemically with any residue in the
packaging to produce an unsafe
condition.

(2) The jacket covering the insulation
on a cylinder used to transport any
flammabla cryogenic liquid must be
made of steel.

level attitude.

N .

(4) A valve or fitting made of
aluminum with internal rubbing or
abrading aluminum parts that may come
in contact with oxygen in the cryogenic
liguid form may not be installed on any
cylinder used to transport oxyzgen,
cryogenic liquid.

{5) An aluminum valve, pipe or fitting
may not be installed on any cylinder
used to transport any flammable
cryogenic liquid.

{6) Each cylinder must be provided
with one or more pressure relief devices,
which must be installed and maintained
in compliance with the requirements of
this subchapter.

(7} Each pressure relief device must be
installed end located so that the cocling
effect of the contents during venting will
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not prevent effective operation of the
device.

(8) The muximum weight of the
conients in a cylinder with a design
sarvice temperature colder than —320°
F. may not exceed the design weight
marked on the cylinder (see § 178.57-~
20{a)(4) of this subchapter).

(b) Pressure control valves. Each
cylinder containing a cryogenic liguid
must have a pressure control vaive that
complies with § 173.34(d) and is
designed and installed so that it wil]
prevent the cylinder from becoming
liquid full.

{c) Specification cvlinder
requirements and filling limits.
Specification 4l cylinders (§ 178.57 of
this subchapter) are authorized for the
shipment of cryogenic liquids as follows:

{1} For purposes of this section,
“filling density,” except for hydrogen, is
defined as the percent ratio of the
weight of lading in the packaging to the
weight of water that the packaging will
hold at 60° F. (1 1b. of water=27.737
cubic inches at 60° F.).

{2) The cryogenic liquids of argon,
nitrogen, oxygen, helium and nson must
be loaded and shipped in accordance
with the following table:

Maximum permwited filling density (percent by
Pressure control valva satting (Ma{tlmum start-to-discharge prossure, weight)
P Argon | Nitrogen | Oxygen | Helium Naon
45 e 133 76 108 125 109
75 130 74 105 125 104
0B et e ST 127 72 $03 12,5 100
170 122 70 100 125 92
230 119 69 o8 125 85
205 .. 115 69 96 12,5 77
360 113 5 9 125 fo
Design Service Temperature —320°F | ~%20°F | --320°F i —452°F | —419°F

(38) Hydrogen (minimum 95 percent
parchydrogen) must be loaded and

shipped as follows:
Column 1 Colurnn -2
Design service ternperature......................| Minus 423° F. or
colder.

Maximum permittad tilng density, based | 6.7 percent.

on cylinder capacity at minus 423° F

{see Note 1)
The prassure control valve must be de- | 17 psig

signed and set to imit the presswa in

the cytinder to not more than.

Note 1.—The filling density for hydrogen,
sryogenic liguid is defined as the percent
ratio of the weight of lading in a packaging io
the weight of water that the packaging will
hold at minus 423° F. The volume of the
packaging at minus 423° F is determined in
cubic inches. The volume is converted 1o
pounds of water (1 1h. of water=27.737 cabic
inches).

(i) Each cylinder must be constructed,
insuiated and maintained s that dnring
transportation the total rate of venting
shall net exceed 30 SCF of hydrogen per
Lour,

(i1} In addition to the maiking
requiremernis in § 178,57-20 of this
subchapter, the total rate of venting in
5CF per hour {SCFH) shall be marked on
the tap head or valve protection band in
tetters at least one-half inch bigh as
follows: "VENT RATE**SCFH" {with
the asterisks replaced by the number
representing the Iotal rate of venting. in
SCF per hour),

(iif) Carriage by highway is subject to
the conditions specified in § 177.840(a)
of this subchapter.

18. In Part 173, § 173.318 is added to
read as follows:

§173.318  Cryogenic fiquids in cargo
tanks.

(a) General requirements.

(1) A cargo tank may not be loaded
with a cryogenic liquid colder than the
design service temperature of the
packaging.

(2) A cargo tank may not be loaded
with any material that may combine
chemically with any residue in the
packaging to produce an unsafe
condition (see § 178.338-15),

(3) The jacke! covering the insulation
on a tank used to transport a cryogenic
liquid must be made of steel if the
cryogenic liquid-—

{i)Is to be transpuried by vessel {see
$§ 173.320(a)(4) and 176.76(h)(1) of this
subchapter); or

{1i) Is oxygen or a Hamunable material,

{4) A valve or fitting made of
aluminum with internal rubbing or
abrading aluminum parts that may come
in contact with oxygen in the cryogenic
liquid form may not be installed on any
cargo tauk used to trarsport oxvgen,
vryogenic Hguid.,

(5) An eluminum valve, pipe or fitting,
external to the jacket miay not be
installed on any cargo tank used to
iransport oxygen, cryogenic liquid or
any flammable cryogenic liquid.

{6] A cargo tank used to transport
oxygen, cryogeunic Hiquid must be

o

provided with a manhole (see § 178.238-
6 of this subchapter).

(b) Pressure relief devices and
pressure controf valves,

(1) General requ.rements.

{1} Each tank mus! be protected by a
primary system of one or mcre spring
loaded pressure relief valves and,
except for tanks in carbon monoxide
service, by a secondary system of one ur
more frangible discs arranged to
discharge upward and unobstructed to
the outside of the protective housing in
such a manzer as ta prevent
impingement of gas vpon the jacket or
any structural part of the vehicle. For
tanks in carbon monoxide service, the
secondary system nust be comprised of
one or more pressure relief valves
instead of the frangible discs.

(ii) Each pressure relief device must
be designed und constructed for a
pressure equal to or exceeding the
tank’s design pressure at the coldest
temperature reasorably expected to be
encountered.

(iii) The rated relieving capacity for
each pressure relie’ valve, pressure
cantrol valve and frangible disc must be
as determined by the flow formulas
contained in paragraph 4.3.4 of CGA
Pamphlet §-1.2.

{iv) Each pressure relief valve must be
designed and located to minimize the
possibility of tampering. If the pressure
seiting or adjustment is external to the
valve, the valve adinstement must be
sealed.

(v) Each pressure relief device must
have direct communication with the
vapor space of the tank at the midlength
of the top centerline.

{vi} Each connection to a pressure
relief device must be of sufficient size to
allow the required rate of discharge
through the pressure relief device.

{vii) No shut-off valve may be
installed between a pressure relief
device and the tank except when two or
more pressure relief valves or two or
more frangible discs are instailed on the
same tank. In that case, one or more
shut-off valves may be so installed if the
installation is arranged to allow the
required relief capacity at all times
through at ieast one pressure relief valve
aud at least one frangible disc.

[viii) Any shut-off valve or device thal
interferes with the proper operation of a
pressure centrol valve must be designed
and instulled so thet the cargo tank may
uui be operated for transportation
purposes when the pressure control
valva cperatiou is impeded.

(ix} Each pressurz relief valve must be
arranged or protected to prevent the
accumulation of fureign material
between the relief valve and the
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atmospheric dischurge opening in any
relief piping. The arrangement or
protection must nct impade Bow through
the device.

(x) Bach pressure relief device must
be installed and located so that the
cooling effect of the cortents during
venting will not prevent the effective
operation of the device.

(2) Capacity and perfurinznce.

(ij The required primary sys of
pressute relief valves and the required
secondary system of ralief devicos must
each have, as a mininaum, the total
capacity prescribed in section 4 of CGA
Pamphlet $-1.2 for a bare tank, unless
the insulation remains in place and
eifective under accident-fire conditions.
in which case the insulation space is
considered to be saturated with the
gasecus lading at atmospheric pressure.

{1i) The primary system of pressure
relief valves must have ths minimum
\otal capacity specified in paragraph
{b){2)(i) of this section, at a pressure not
exceeding 120 percent of the tank design
pressure,

(ili) The secondary system of frangible
dics or additional pressure relief valves
must have the minimum total capacity
specified in paragraph {b)(2)(i} of this
section. at a pressure not exceeding 150
percent of the tank design pressure.

(iv) The primary system of pressure
relief valves must have a liquid flow
capacity equal to or exceeding the
maximum rate at which the tank is to be
filled, at a pressure not exceeding 120
percent of the tank design pressure.

{v) Each primary pressure relief valve
must have a set pressure no higher than
110 percent of tha tank design pressure.

{vi) The secondary system of pressure
relief devices must be designed to
commence functioning at a pressure no
lower than 130 percent and no higher
than 150 percent of the tank design
pressure.

{8) Pressure relisf devices fo; wping,
frose and vacuum-insuloted jackets.

{{i Each portion of connected iiquid
piping or hose that can be closed at beth
ends must be provided with either a
hydrostatic pressure relief valve without
an intervening shut-off valve, or a check
valve permitting flow from the pipe or
hose into the tank. W used, the relief
valve nust be locaied so as to prevent
its discharge from impinging on the tank,
riping. or operating personnel.

{11} On a vacoum-insulated cargo tank
the jacket must be proterted by a
suilable relief device to release internal
pressure. The discharge srea of this
device must be at leas! 0.00024 square
inch per pound of wuter sapacity of the
tank. This relief devize must function at

a pressure not exceeding the internal
design pressure of the jacke!, calculated
in accordance with the ASME Code, or
25 psig, whichever is less.

{4} Optional pressure refief devices
and pressure control valves.

{1) In addition to the required pressure
relief devices, a cargo tank may be
equipped with one or more pressure
control valves if they meet applicable
requirements contasined in this Part.

(i} In adéilion to the required
pressure relief devices, a cargo tank
may be equipped with one or more
frangible discs set to function at a
pressure not less than one and one-half
times or more than two times the tank
design pressure.

{5} Tank inlet, outler. pressure relief
device and pressure control valve
markings.

(i) Each tank inlet and outlet, except
pressure relief devices and pressure
control valves, must be pecmanently
marked to indicate whether it
communicates with “vapor” er "liquid™
when the 1ank is filled 1o the maximum
permitted filling density.

(ii) Each pressure relief valve must be
plainly and permanently marked with
the pressure, in psig. at which it is set-
to-discharge. the actual discharge rate of
the device in SCF per minute {SCFM),
and the manufacturer’s name or trade
name and catalog number. The marked
set pressure valve mus! be visible with
the valve in its installed position. The
rated discharge capacity of the device
must be determined at a pressure of 120
percent of the design pressure of the
tank.

{iii) Each pressure control valve must
be plainly and permanently marked with
the pressure, in psig, at which it is set-
to-discharge.

(v) Weight of Jading requirements.
The weight of a cryogenic liquid in the
tank must be determined by weighing or
by the use of a liquid level gauging
device authorized in § 173.338-14(a) of
this subchapter, and Tmay not exceed the
lesser of:

(1) The weight of lading in the tank,
based on the water capacity stamped on
the nameplate (§ 178.338-18{a}(4) of this
subchapter) and the appropriate
maximum permitted filling density
specified in paragraph {f) of this section:
or

{2) The maximum weight of lading for
which the cargo tank was designed, as
marked or. the specification plate [see
§ 178.338-18{p) of this subrhapter).

(d) Outcge. Except for a cargo tank
containing heiium, ¢ryogenic liquid, a
cargo tank cffered for transportation
wmust have an outage of at least two

percent below the inlet of the pressure
relief device or pressure control valve,
under conditions of incipient opening,
with the tank in a level attitude.

(8) Temperature. A flammable
cryogenic liquid must be loaded into a
cargo tank at a temperature sufficiently
cold that the pressure setting of the
pressure contro! valve or the required
pressure relief valve, whichever is
lower, will no! be reached in less time
than the markzd rated holding time for
the cryogenic iiquid (see
§§ 173.33(d){1)(ii) and 178.338-9(b) of
this subchapter).

(B Specification MC-328 (§ 178.338 of
ihfs subchapter) cacgo tanks are
authorized for the shipment of the
following cryogenic liquids subject to
the following additional requirements:

(1) For purposes of this section,
*filling density” is defined as the
percent ratio of the weight of lading in
the tank to the weight of water that the
tank will hold at the design service
temperature {one pound of
water=27.737 cubic inches at 60° F., or
one gallon of water=:231 cubic inches at
60° F. and weighs 8.32828 pounds).

(2} Argon, helium, nitrogen, and
oxygen, cryogenic liguids must be
loaded and shipped in accordance with
the following table:

PRESSURE CONTROL VALVE SETTING OR
REUEF VALVE SETTING

Maximum Maximum permitted filing donsity [percent by
set-lo- weight)

discharge

pf(s;ss?gu)re Argon Helum Nitrogen Oxygen

100

105 e ey

120,

140,

145,

180.

200.

250. I .

2T5 05

325 . 161

Dasign Minus
s&rvice 320 F.
tempera-
e,

Minus
320 F.

 Minus
32 F

| SRS

N -

(3} Carbon monoxids, hydrogen
{minimum 85 percent para-hydrogen),
ethylene, and methanz or netural gos,
cryogenic liquids must be loaded and
shipped in accerdance with the
following table:
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PReSSURE CONTROL VALVE SETTING OR
RELIEF VALVE SETTING

N Maximum permitied fiting density (percent by
Masirum ot
discharge M
Carbon cthane
pﬁﬁ;’;e monoxide Ethylene | Hydrogen | or rg\aﬂ(sural
56
75.0 6.6
740 85
53.5 40.0
73.0
] 72,0 e 52.7 e 8.3 ey 39.1
52.0 386
715
514 .
50.8..
50.2 ...
49.2
fasa s
48.2
50
62.5....n. 458
Minus Minus Minus Minus
3920° F. 155° F. 423" F. 260" F.
i

{g) One-way travel time; marking. The
jacket of a cargo tank to be used to
transport a flammable cryogenic liquid
must be marked on its right side near
the front, in letters and numbers at least
two inches high, “One-way Travel Time
hrs.”, with the blank filled in
with & number indicating the one-way
travel time (OWTT), in hours, of the
cargo tank for the flammable cryogenic
liquid to be transported.

{1) OWTT is based on the marked
rated holding time (MRHT) of the cargo
tank for the cryogenic liquid to be
transported in the cargo tank. If the
MRHT for the flammable cryogenic
liquid is not displayed on or adjacent to
the specification plate, this MRHT may
be derived.

{2) The MRHT is converted to OWTT,
in hours, as follows:

(i) For a tank with an MRHT of 72
hours or less,

OWTT=MRHT —24/2

(ii) For a tank with an MRHT greater
tkan 72 hours,
OWTT=MRHT —48

(3} Only the OWTT for the flammable
cryogenic liquid in the cargo tank may
be displayed on the cargo tank.

19. In Part 173, § 173.319 is added to
read as followa:

§ 173.319 Cryogenic liquids in tank cars.

{a) General requirements.

{1) A tank car containing a flammable
cryogenic liguid may not be shipped
unless it was loaded by, or with the
coneent of, the owner of the tank car.

{2} The amount of flammable
cryogenic liquid loaded into a tank car
must be determined, either by direct

measurement or by calculation based on
weight, to verify that the tank has not
been filled to a level in excess of the
limits specified in paragraph (d){2) of
this section. The weight of any
flammable cryogenic liquid loaded.
except hydrogen, must be checked by
use of scales after disconnecting the
loading line.

(3) Whenever a tank car containing
any flammable cryogenic lading is not
received by the consignee within 20
days from the date of shipment, the
shipper of the lading shall notify the
Bureau of Explosives.

(4) A tank car may not be loaded with
any flammable cryogenic liquid—

(i) That may combine chemically with
any residue in the tank to produce an
unsafe condition,

(ii) That is colder than the design
service temperature of the tank,

(iii) If the average daily pressure rise
in the tank exceeded 3 psi during the
prior shipment {see § 173.31(c){13)),

{iv) Unless it is marked with the name
of contents, in accordance with
§ 172.330 of this subchapter.

{b) When a tank car containing a
flammable cryogenic liquid is offered for
transportation—-

(1) At least 0.5 percent outage must be
provided below the inlet of the pressure
relief or pressure control valve at the
start-to-discharge pressure setting of the
valve, with the tank car in a level
attitude, and

(2) The absolute pressure in the
annular space must be less than 75
microns of mercury.

(c) Temperature. A flammable
cryogenic liquid must be loaded into a
tank car at such a temperature that the
average daily pressure rise during
transportation will not exceed 3 psi (see
paragraph (a)(4)(iii) of this section and
§ 173.31(c)(13)).

(d) A Class DOT-113 tank car is

- authorized for the shipment of the
following cryogenic liquids subject to
" the following additional requirements:

(1) For purposes of this section,
“filling density” is defined as the
percent ratio of the weight of lading in
the tank to the weight of water that the
tank will hold at the design service
temperature {one pound of water
= 27.737 cubic inches at 60° F., or one
gallon of water = 231 cubic inches at
60° F. and weighs 8.32828 pounds).

(2) Ethylene, and hydrogen (minimum
95 percent parahydrogen), cryogenic
liquids must be loaded and shipped in
accordance with the following table:

PRESSURE CONTROL VALVE SETTING OR RELIEF VALVE BETTING

Masximum permitted tlling density (pe-cent by weight)

Maximum start-to-disctiarge presswe
(psig) Ethylens

Ethylene Ethiyene Hydrogen

17

6.60.

45 528

5

51.1

Maximum pressure when offered for

10 psig

transponation.
Design service tempersture ........

113D120N.....

Specitication (see § 175.31(a}{9))

- 1113c120W

20. In Part 173, § 173.320 ie added to
read as follows:

§173.320 Cryogenic liquids; exceptions.

(a} Atmmospheric gases and helium,
cryogenic liquids, in Dewar flasks,
insulated cylinders, insulated portable
tanks, insulated cargo tanks, and
insulated tank cars, designed and
constructed so that the presaure in such
packagings will not exceed 25.3 psig
under ambient iemperature conditions
during transportation {excluding loading
and unloading operations or operation
of a process system such as a
refrigeration system) are not subject to
the requirements of this subchapter
when transpored by motor vehicle or
railcar except:

(1) Sections 171.15 and 171.16 of this
subchapter pertaining to the reporting of

incidents, not including a release that is
the result of venting through a pressure
control valve, or the neck of the Dewar
flask. )

(2) Subparts A, B, C, and D of Part 172,
Sections 174.24 (for rail) and 177.817 for
highway) and in addition, Part 172 in its
entirety for oxygen.

(b) For transportation by vessel, the
requirements of this subchapter do not
apply to atmospheric gases used in a
refrigeration system.

PARAT 174—CARRIAGE BY RAIL

21. The Table of Sections to Part 174 is
amended by revising the heading for
§ 174.204 to read as follows:

Sec.
174.204 Tank car delivery of gases,
including cryogenic liquids.
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22.1In § 174.25, paragraph (a), the
Table is amended by remeving the entry
"Oxygen (liquefiedd)” and adding in its
plzce the entry "Oxygen, cryogenic
liguid,” as folisws:

§174.25 Additional intormation on
waybiills, switching orders and other
bitings.

(8\"00

Hazardous
material or
[SEES]
[ESRERINI S

¢

i
! Placard andorsemant

!’ Placard notahon

REMOVE
Oxygen !
(hquetied). * |
ADD ;
Dxygen, . Placarded OXYGEN . Dangerous.
cryogene
Hquid. i i

|
4

Placardied OX/GEN... . Dangerous
I

~ . - - ¥

23. In § 174.67. the introductory text of
paragraph {«) is revised to rzad as
follows:

§ 174.67 Tank car urlcading.

{a) In unloading tank cars, the
following rules must be observed (see
subpart F of this Part for gases):

24. In § 174.83, paragraph {b) is
revised to read as fullows:

§ 174.83  Swilching of cars containing
hazardous materials. :
. . N . »

(h) Any tank car placarded
EXPLOSIVE A" or "POISON GAS™ and
any Closs BOT-113 tank car placarded
“ILAMMABLE GAS” may nol be—

{1) Cut off while in motion,

(2) Coupled juto with more foree than
is necessary to complete the coupling, or

{3} Struck by any car moving under its
own momentum,

25. Tn § 174.204, the heading und
paragraph (a)(2) are revised to read as
fellows:

§ 174.204 Tank car delivery of gases,
including cryogenic iquids

BEEE

(2) The following tunk cars may not be
delivered and unloaded on cuarrier tracks
unless the lading ia piped directly frem
the car to permanent sterage tanks of
suificient capacity to receive the antire
conteuts of the var, however, such cars
may be stored vn & private track {see
§ 1718 of this subchaptsr) or on carrier
tracks designated by the carrier for such
slorage:

(i} A tank car containing ammubdle
cryogenic Jiguid: or

(it} A tank car. except for @ DOT-106A
or TI0A multi-unit tank car tank
{§ 179.300 or § 179.301 of this

subchapter), containing anhydrous
ammonia; hydregen chloride, liquid
(refrigerated); hydrocarbon gas,
liquefied; or liquefied petroleum gas;
and having interior pipes for liguid and
gas discharge valves equipped with
check valves.

PART 175-~CARRIAGE BY VESSEL

26. In § 176.76, paragraph (h) is added
to read as foltows:

§176.76 Highway vehicles, railroad
vehicles, feaight containers, and postable
tanks containing hazardous materials,

-« Y * . "

{h) Cryogenic liguids. For shipment of
cryogenic liguids on board a vesel the
packaging must be designed and filled
so that;

(1} Any cryogenic liquid being
transported in a cargo tank, regardless
of the pressure in the package, must be
contained in a stee! jacketed
Specification MC~338 (§ 178.338 of this
subchapter) insulated cargo tank, or a
cargn tank approved under the
provisions of § 173.33(b)(2) of this
subchapter.

(2} Any valve or fitting with moving or
abrading parts that may come in contact
with any cryogenic liquid may not he
made of aluminum.

{3) For a flammable cryogenic liquid
being transported in a cargo tank, the
elapsed time between the Joading of the
cargo tank and the subsequent
unloading of the cargo tank at its final
destination may not exceed the marked
rated holding time (MRHT) of the cargo
tank for the cryogenic liquid being
ransported, which must be displayed on
or adjacent to the specification plate.

{4) Porteble tanks, cargo tanks, and
tank cars comtaining cryogenic liguids
must be stowed “on deck” regardless of
the stowage authorized in § 172.101 of
this subchapter. Cargo tanks or tack
cars containing cryogenic ligquids may be
stowed voe deck below the weathes
deck when transported on a trailership
or trainship that is unsble o provide “on
duck” stowage because of the vessel's
design. Tank cars must be Cluss DOT-~
113 or AAR-204W tank cars.

PART 177--CARBIAGE BY PUBLIC
HIGHWAY

27.1n Part 177, the Table of Sections i3
amended by revising the headings for
§§ 177.816 and 177.840, and adding
headings for §§ 177.818 and 177.826 to
read as follows:

I3 * . . »

Sec,
177.86  Training

- - » -

2C.

15;7.8]8 Special instructions; flammable
cryogenic liouids,

177.826 Carrier's registration statement;
flammable cryogenic liquids.

- - - * *

177.840 Compressed gases, inciuding
cryagenic liguids.

- > * * *

28. In Part 177, § 177.816 is revised to
read as follows:
§177.816 Training.

(a) Applicability. No carrier may
transport a flammable cryogenic liquid
in a cargo tank on a public highway
unless the driver of the vehicle has
received the training specified in
paragraph (b} of this section This
section applies only to an originating
carrier when an interchange operation is
involved.

{b) Training required. Each carrier
subject to paragraph [a] of this section
must—

{1) Provide the required training in
written form;

(2} Provide the required training
before a driver may drive a motor
vehicle transporting a flammable
cryogenic liquid in a cargo tank and at
least one every 24 months thereafier;

(3} Include in the trairing program
instructions pertaining to—

(i) Requirements in this subchapter
applicable to cryogenic liguids,
generally;

{ii) Requirements in the Federal Motor
Carrier Safety Regulations, Parts 390~
397 of this title, applicable to drivers;

{iii) The properties and potential
hazards of the particular material to be
transported;

(iv) The safe operation of the type of
cargo tank the driver will be operating,
including its handling characteristics,
emergency features and loading
limitations; and

(v) Procedures to be followed in case
of accident or other emergency,
including unanticipated pressure
increase or decrease.

(e} Record of training. A record
certifying that current training has been
provided in accordance with paragraph
(1) of this seciion shall be retained in
the driver's qualification file {see
§ 391.51 of this title) for as long as the
driver is employed by that carrier and
for 90 days thereafter, The rocord shall
include—

(1) The driver's name and operalors
Leense number:

(2) The date the driver was provided
the training and the due date for
subsequent training

(3) A copy of the writien training
material required by paragraph {b} of
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this section or a reference indicating the
location of a readily available copy; and
{4) The name and address of the
person providing the training.
29. In Part 177, § 177.618 is added to
read as follows:

§177.818 Special Instructions; flammable
cryogenic liquids.

{a) No carrier may operate, and no
driver may drive, a motor vehcile
transporting a flammable crycgenic
liquid in a package exceeding 125
gallons water capacity unless written
instructions containing the following
information are carried with the
reguired shipping papers:

{1} General precautions,

(2) Manual venting instructions,

(8) Emergency procedures, and

{4) The names and telephone numbers
of persons te be contacted in case of
emergency or accident.

{b) [Reserved)

30. In § 177.824, paragraph {a)(1) i3
amended by revising the first phrase to
read, “Each cargo tank, except a
specification MC~330, MC-331, or MC-
338 cargo tank, * * *." and paragraph
(e} is revised to read as follows:

§ 177.824 Retesting and inspection of
cargo tanks.

(e) Compressed ges and cryogenic
liquid corgo tanks, specifications MC-~
350, MC-331, and MC~333,

{1( Specification MC-330 and MC-331.
Each cargo tank constructed in
compliance with specification MC-330
or MC~331 (§ 178.337 of this subchapter)
must be inspected and tested in
accordance with § 173.33 of this
subchapter.

(2) Specification MC-338 insulated
vurgo tanks. Bach insulated cargo tank
constructed in compliance with
specification MC~338 (§ 178.338 of this
subchapter) must be tested, except for
the retest pressure, in accordance with
§ 173.338-16(a) of this subchapter, and
must be in compliance with & 173.33 of
this subchapter. If the tank is upened for
any reason, the cleanliness must be
verified after closure in accordance with
§ 178.338-15.

* * * * *

31. I Part 177, $177.826 is added to

read as follows:

§ 177.826  Carrier's registiation statement;
flammable crycgenic liquids,

{a} No persan may transport a
flammable cryogenic liguid in a portable
tank or a cargo tank unless he has filed
a registration statement by certified
mail, return receipt requested. with the
Assaciate Director for HMR, MTB in
accordance with paragraphs (b), (c) and
{d) of this section.

(b} The registration statement must
contain the following information:

(1) The carrier's name and principal
place of business.

(2) Locations where cargo tanks used
to transport flammable cryogenic liquids
are domiciled.

(3) The serial number or vehicle
identification number of each cargo tank
used by the carrier to transport
flamsmable cryogenic liquids, and the
name of each flammable cryogenic
liquid transported in each cargo tank.

(c) The registration statement must be
filed:

(1) Initially between January 1 and
February 28, 1684 (this initial statement
is only required to contain informaijon
regarding operations that tock place
during the 90 days prior to the date of
the statement); and

{2) Subsequently, between January 1
and February 28 of each even numbered
vear after 1984,

(d) For equipment obtained or
operations begun between the two-year
filing intervals specified in paragraph (c)
of this scction, the information must be
provided on the registration statement
filed during the next required filing
period.

32. In § 177.840. the heading and
paragraph (a}(2) are revised; paragraphs
{(h). (i). (j), and k) are added to read as
follows:

§177.840 Compragsad gaese, including
cryogenic liquids.

(a) L

(2) Cylinders for hydrogen, cryogenic
liguid. A Specification DOT—4L cyiinder
containing hydrogen, cryogenic liquid
may only be trangported on a motor
vehicle as followas:

{i) The vehicle must have an open
body equipped with a suitable rack or
support having a means to hold the
cylinder upright when subjected to an
acceleration of 2 "'g” in any horizontal
directicn;

{11} The combined total of the
hydrogen venting rates, as marked, on
the cylinders transported on one motor
vehicle may not exceed 60 SCF per hour;

(iii) The vehicle may not enter a
tunnel; and

(iv) Highway transportation is limited
to private and centract carriage and to
direct movement from point of origin to
destination.

. . . . .

(h) The driver of a motor vehicle
tansporting a flammable cryogenic
liquid in a package exceeding 125
gallons of water capacity shsli avoid
unnecessary delays during
transportation !f unforeseen conditions
cause an excessive pressure rise, the

driver shall manually vent the tank at a
remote and safe location. For each
shipment, the driver shall make a
written record of the cargo tank
pressure and ambient (outside)
temperature—

(1) At the start of each trip,

(2) Immediately before and after any
manual venting,

(3) At least once every five hours, and

(4} At the destination point.

(i) No person may transport a
flammable cryogenic liguid in a cargo
tank unless the on2-way travel time
(OWTT), marked on the tank in
compliance with § 173.318(g) of this
subchapter, is equal to or greater than
the elapsed time between loading and
unloading of the cargo tank. This
prohibition does not apply if, prior to
expiration of the OWTT, the tank is
brought to full equilibration as specified
in paragraph (j) of this section.

(i) Full equilibration of a cargo tank
transporting a flammable cryogenic
liquid may only be done at a facility that
loads or unloads a flammable cryogenic
liquid and must be performed and
verified as follows:

(1) The temperature and pressure of
the liquid must be reduced by a
manually controlled release of vapor;

(2} The pressure in the cargo tank
must be measured at least ten minutes
after the manual release is terminated,
and .

(3) The pressure in the cargo tank
must be equal to or less than the
pressure at which the cargo tank wag
loaded.

{(k} A carrier of carbon menoxide,
cryogenic liquid must provide each
driver with a self-contained air
breathing apparatus that is approved by
the National Institate of Occupational
Safety and Health; for example, Mine
Safety Appliance Co., Model 401,
catalog number 461704.

PART 170—SHIPPING CONTAINER
SPECIFICATIONS

33. In Part 178, the Table of Sections is
amended by addirg a heading for
§ 178.338 te read as follows:

Sec.
178.358 Specilication MC-338, insulated
cargo tank.

34.In § 178.57-2, the heading and
paragraphs [b) and {c) are revised and
footnotes 1 and 2 are removed to read as
follows:

§ 173.57-2 Type, gize, service pressure,
and design service ‘emperature.
* A4 » * *

(b) The service pressure shall be at
least 40 and not more thar 360 pounds
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per square inch. The service pressure
limits the use of the cylinder and is
shown by marks on the gylinder. For
example, DOT-4L200 indicales the
authorized pressure is 200 pounds pey
square ingh,

{¢) The design sarvias temperature is
the: coldest temparatura for which a
cylinder is suitable. The required design
service temperatwes for pach nryogenic
Hiquid is as follows:

mperatusie

or coitlat

Hyusr ogem .

Neon .. ] Minus 41)7F or cotider

Nitregen ~ Minus 20°F. er eoldet

Owggen. . v Minus 320°F, or cokiai
i

. - B - .

35. Section 178.57-5 is revised o read
as follows:
2178.57-5 Material.

{a) Inner contanmemt vessai
(cylinder). Desigrations und limiting
cheniisa! comnositons of stesl
avtiorized by ihis specificaiinn shall be
as shown in § 178.57-21(a) Table 1.

{b) Outer jacket Sizel or aluminum
may be used subject to the requirements
of § 178.57-21{k).

36. In § 178.57-8. paragraph {c) is
revised and paragraph [di is added to
read as follows:

§178.57-8 Manufacture.

. » - * »

(¢) The surface of the sylinder must be
insulated, The insulating material nust
be fire resistant. The insulation on noa-
evacuated jackels must be covered with
a steel jacket not less than 0.060-inch
thick or an aluminum jacket not less
than 0.070 inch thick, so constructed that
muoisture cannot come in contact with
the insulating material, If a vacuum is
maintained in the insulation space, the
evacuated jacket must be designed for a
minimum collapsing pressure of 30 psi
differential whether made of steel or
aluminum. The construction must be
such that the total heat tranfer, from the
atmosphere at ambient temperature to
the contents of the cylinder, will not
exceed 0.0005 Btu per hoeur, per
Fahrenheit degree differentia in
temperature, per pound of water
capacity of the cylinder. For hydrogen,
cryegenic liquid service, e total heat
transfer, with & temperature differential
of 520 Fuhrenheit degrses, may not
exceed that required to vent 30 SCF of
hydrogen gas per hour,

{d) For a cylinder having a design
service temperature colder than minus
320°F, a caleulation of the maximum
weight of contents must be made and

that weight must be marked on the
cylinder as prescribed in § 178.57—
20{a){4).

37. In § 178.57-10, paragraph (b} is
amended by revising the definition of
" as follows:

§ 178.57-10 Wal! ihickness,

. . . .
i) *

P:=mintmum tes! pressure prescribed
for pressure test in pounds per square
inch:

. . . . .

38. In § 178.57-12, paragraph {a) is
revised to read o5 follows:
§$178.57-12 Dpenings in cyliader.

{#} Openings permitted in heads only.
They must be circular and shall not
excead 3 inches dismeter or one third of
the aylinder diametsr whichever is less.
Fach opening in the cylinder must be
proxided with a [itting, boss or pad,
eithier iniegral wiih, or securely attached
to, the ayiinder body by fusion welding.
Attachments to a fitting, boss or pad
may be made by welding. brazing,
mechanical attachmant, or threading.
Threads must gomply with the
following:

{1) Threads must be clean-cut, even,
without checks and cut to gauge.

2) Taper threads to be of a length no!
less than that specified for NPT,

{3} Straight threads must have at least
4 engaged threads, tight fit and
calculated shear strength at least 10
times the test presswre of the cylinder,
Geskets, which prevent leakage and are
inert to the hazardous malerial, are
required.

* 3 » *

39. Seciion 178.57-13 is revised to read
as follows:

§ 178.57-13 Pressure reiief davices and
pressurse control valves.

Each eylinder must te equipped with
pressure relief devices and pressure
contrnl valves as prescribed in
§§ 173.34(d} and 173.316 of this
subchapter. Flow capacity of reliel
devices must meet the requirements of
paragraph 3.9 of CGA Pamphlet 5-1.1.

40. In § 178.57-20, paragraphs (a){2)
and {a)(4} are revised, paragraphs (a){5)
end (a){6) are redesignated {a)(6) and
{2](7) respectively, and new paragraphs
{aj{5), {a){8) and {a){9 are added to read
as follows:

§ 178.57-20 WMarking.
E]) k2 LEEE 2
(2) ST followed by the design service
temperature (for example, ST-423F), on
cylinders having a design service
temperature of colder than minus 320°F.

ouly. Location to be just below the DOT

mark.

* * * " >

(4) Maximum weight of contents, in
pounds {for example, Max. Content
51#), on cylinders having a design
service temperature colder than minus
320°F. only. Location to be near symbol,

{5) Examples of raquired markings are:
Decign service

temperature minus

320° F. or wermer.

Design service
ternperature colder
than minus 320° K.

DOT-4L 150 LOT-4L 150

1234 ST-423F i

XY 1234
MAX CONTENT 51#

{8) Special orientation instructions
{for example, THIS END UP), if the
cylinder is used in an orientation other
than vertical with openings at the top of
the cylinder.

{9) "Aluminum Jacket,” if the jucket of
the cylinder is constructed of aluminum.

- * - - -«

41. Section 178.57-21 is revised to read
as follows:

§ 178.57-21
constructicn.

Authorized materials of

{a) Inner containment vessel
(cylinder). Electric furnace steel of
uniform quality. Chemical analysis must
conform to ASTM A240, Type 304
Stainless Stecl. The following chemical
analyses and physical properties are
authorized:

TABLE 1-—AUTHORIZED MATERIALS

Dasignation Choamical ;g;z:'s, fireits in
Carbon * 0.08 max.
Mangane: 2.00 max
Phosphorus 0.645 max.
Suiphar 0.030 max
Siicon 1.00 max.
Mickel ... 800-10.50
Chromium .. 18 00-20.00
Molybdenum. .

Titanium.
Cotumpium,

4 The carbon analysis must ba renorted to the nearest
tundredths of ona percent.

Physical
roperties
annzaled)

Tenaile svangth, po3i. {mimimum)... 75.000
Yield strength, p.s.i. (mirmem). 30,000
Flongation in 2-inches (ininimum), p e 300
Elongation other parmissible gauge lengths

{Merimumy, Bercent ... ......coceee oo 15.0

NOTE 1.~A heat of steel mads under the above specitica-
tion is acceptable, even though its check chemical analysis
s slightly out of ths specified range, # it is satisfactosy in alt
other respects, provided the lolerances snown in the follow-
ing table are not erceeded
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CHECK ANALYSIS TOLERANCES

Tolerance
over the
Limit or maximum of maximm
Elemnents spacitiod rang, lirmt or
percant ' under the
minimum
lirmit
Carbon.....veccisnrinnns| 70 0.030, inclusive ... 0008
QOver 0.030 10 0.20, om
inclusive.
NENGANR3S. .o covveecearann] TQ 1.00, inclusive . ... 0.03
Qver 1.00 10 3.00, 004
inclusive.
Phasphonis ¢ To 0.040, inClusive....... 0.005
Cvar 0.040 t0 0.20 0.010
inclusive.
Suifur..... . To 0.40, inclusive ... ., i 0005
et .. To 1.00, inclusive .......... .05
C! ropium .| Over 15.00 to 26.00, 0.20
inchisive.
Riizkal ey Over 5.00 to 10.00, o
inclusive.
Qver 10.00 t© 20.00, Q.15
inclusive.

t Beptocphorized steels rot subjec! to chack anaivsis of
¥ 2 phesphorus.

(b) Outer jacket.

(1) Nenflammable cryogenic liguids.
Cylinders intended for use in the
transportation of nonflamsmable
cryogenic liquid must have an outer
jauket made of steel or aluminum.

{2) Flammable cryogenic liguids.
Cylinders intended for use in the
transportation of flammable cryogenic
}.quid must have an outer jacket made of
steel,

42. Section 178.57-22 i3 revised to read
¢ s follows:

§ 178.67-22 Inspectcr’s report.

(a) This repori is required to be clear,
lpgible and in following form:
(Place)
[Date}
Steel gas cylinders

The material used was authorized by
§ 178.57-21,

The material used was identified by the
following (Heat-purchase
ordet] numbers w———

The material used was verified as to
chemical analysis and record thereof is
attached hereto. The heat numbers
{were—were not) marked un

the material.

N Cylindsrs Chemical analysis
Tesi No. Heat: No. G'GCkNanaws‘s rapresenied oy
o (serial Nes.) C P S Si Mn MNi Cr Mo Cu Al 2

All material was ingpected and a!l that was
accepied was found free from seams, cracks,
laminations and othier injurious defects.

The compliance of cylinders with
sprcilication requirements was verified
including markingc, condiiion of inside, tests,
threads, etc. All cylinders with defects which
might prove injuricns were rejected, The
processes of manufacture and heat treatment
were supervised and found to be efficient and
satisfactory.

The cylinder walls were measured and the
minimum thickness noted wes - inch. The
ouiside diameier was determined by a close
spproximation to te —— inches. The wall
siress was calculated to be —— pounds per
square inch urder an internal pressure of
——- pounds per square inch.

Pressure tests, tensile tests of material, and
other tests as prescribed in specification No,
DOT-4 - were made in the
presence of the inspecior and all cylinders
accepted were fouad to be in compliance
with the requirements of that specification.
Records thereof are attached hereto.

Each cylinder — {Has—has not)
been equipped with safeiy devices as
follows:

1 hereby certify that all of these cylinders
proved satisfactory in every way and comply
with the requirements of Department of

By
(Signed)

[Inspector}

(Place)
(Bate)

Hecord of Chemical Analysis of Steel for
Cylinders

Numberad to —-——~ iniclusive.
Siza inches outsida dizmeter by ~-—
inches long.

Made by e Company.,

For ————————- Company.

Steel was ranufactured by

Cempany. The originals of the certifiad anil
test reports are in the files of the
manufacturer.

Note: Any omission of analyses by heuts, if
authorized, must be accounted for by
notation hereon reading “The prescribed
certificate of the manufacturer of material
has been secured, fourd setisfactory, and
placed on file,” ar by attaching a copy of the
certificate.

‘Chemical analyses were made by
{Cate) -
{Place)

Record of Physical Teuts of Material For
Cylinders

Numbered ————

to — inclusive.

Manufactured for Transportation spacification No. 4L exceptas D12 — inches outside diameter
Location at follows: by————— inches long
Iiannfactured by Exceptions Made by Company
Location at [Menufacturer’s nime) For Company
Consigned to
Iim:atir)u at B
Ouantit Cyfkindders . Tensile 1 . B
Fuo inches outside Tostno,  Jbremnted YOOI stengd  Gouimin (TEectiost  Wedfonsia  Woid bons

diameter by inches long Nos.) squara inch)  yolara inch) inches)
Cylinders were pressure tested at

pounds per sguare inch und found to be

satisfactery.
Maximum and minimum weight 2
Maximum and minimum volumetric capacity

(Signed) however, if aluminum is used, the cargo

jacket matexial

Insulation type

Marks stamped ints the ———em e
(Location of marking} of the cylinder are:
Specification DOT
Design servise temperature—minus °F.
Maximum weight of content — (pounds)
Serial numbers — to — inclusive
Inspector's mark
Ildentifying symbol [registered) ———e
Test date
Tare weight (ves or no)
OGiher arks
These cylinders were made by process of—

43, In § 178.337~1, paragraphs {a) and
{e) are revised Lo read as follows:

§ 178.337-1  General regulrernents,

(a) ASME Code construciion. Tanks
must be—

(1) Seamless or welded coustruction,
ot a combination of both;

{2} Designed and constructed in
accordance wi'h the ASME Code;

{3) Made of steel or elominum;

tank must be insulated and the
hazardous material to be transported
must be compatible with the aluminum
(s=e §8§ 173.33(i), 173.315{a) Table Note
11, and 178.337-2(a}{1) of this
subchapter); and

(4) Covered with a steel jacket if the
cargo tank is insulated and sed to
transport a flammesble gas {see
§ 173.315(a) Table Nots 11 of this
subchapter).

” - » » »
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{e) Insulation. Compliance with the
requirements for use and performance of
insulation is required {see §§ 173.33(i),
173.315(a) Table Note 11, and 178.337-
aj}{3) of this subchapter).

44. In § 178.337-11, the introduztory
text to paragraph (¢} is revised to read
as follows:

§178.337-11 Emsrgency dischargs
control,

- * * . a

{c) Liquid or vapor dischams
openings. Except for an vuging fuel Yns
on a truck-moynted tank of not over %
inch NPT and equipped with a valve
having an integral excess flow valve,
each liquid or vapor discharge opening
in a tank intended to be used for a
flamimable liquid; lammable
compressed gas; hydrogen chloride,
liquid (refrigerated); or anhydrous
ammonia, must be equinped with a
remotely controlled internal shut-off
valve. However, on any liquid or vapor
discharge opening 1% inches NPT or
smaller, an excess flow valve together
with a manually operated external valve
may be used in place of a remotely
controlled internal shut-off valve. Each
remotely controlled internal valve must
comply with the following requirements:

45. In Part 178, § 178.338 consisting of
$%§ 178.338-1 to 178.338-19 is added to
read as follows:

§178.338 Specification MC-338; insulated
cargo tank.

§178.338-1 General requirements.

{1} For the purposes of this section—

(1) “Design pressure” means the
“maoximum allowable working pressure”
as used in the ASME Code, and is the
gauge pressure at the top of the tank.

(2) “Design service temperature”
means the coldest temperature for which
the tank is suitable {see §§ 173.318 (a}{1}
and {f} of this subchapter).

(b) Bach cargo tank must consist of a
suitabdly supported welded inner vessel
enclosed within an outer shell or jacket,
with insulation between the inner vessel
and outer shell or jacket, and having
piping. valves, suppurts and other
appurienances ag specified in this
subchapter. For the purpose of this
specification, “tank” means inner vessel
and “jacket” means either the outer
shell or insulation cover.

{c) Each tank must be designed and
constructed to meet the requirements of
the ASME Code.

(1) The design pressuare of the tank
must be at least 25.3 psig but not more
than 500 psig. To determine the required
thicknesses of the parts of the tank, the

static head of the lading shull be added
to the design pressure. If the jacket is
evacuated, the tank must-be designed
for a pressure of 14.7 psi, plus the lading
slatic hesd, higher than its “design
pressure.”” The jacket must be designed
in accordance with paragraph {e) or {f)
of this sextion, &s appropriate.

{2) The design service temperature of
the tank, piping and valves may not be
warmer than the liquetaction
lemaperalure at one atmosphere of the
lading to be transported (sce §§ 173.358
{2}{1} and (f) of this subchapter).

{3) Ilesign and construction details of
the tank interior may not allow
collectior and retention of cleaning
mnaterials or contaminants. To preclude
the entrapment of foreign material, the
design and construction of the tank must
allow washing of all interior surfaces by
the normot surging f the lading during
transportation,

{d) The exterior surface of the tank
must be insulated with a material
compatible with the lading.

(1} Each cargo tank must have an
insulation system that will prevent the
tunk pressure from exceeding the
pressure relief valve set pressure within
the specilied holding time when the tank
is loaded with the specific cryogenic
liquid at the design conditions of—

(i) The specified temperature and
pressure of the cryogenic liquid, and

{ii) The exposure of the filled cargo
tank to an average ambient temperature
of 85°F.

(2] For a cargo tank used to transport
oxygen, the insulation may not sustain
combustion in a 99.5 percent oxygen
atmosphere at atmospheric pressure
when contacted with a continuously
heated glowing platinum wire. The cargo
tank must be marked in accordance with
§ 178.338-18(b)(7).

{3) Each vacuum-insulated cargo tank
must be provided with a connection for
a vacuurm, gauge to indicate the absolute
pressure within the insulaticn space.

{e) The insulation must be completely
covered by a metal jacket. The jacket or
the insulation must be so constructed
and sealed as to prevent moisture from
coming into contact with the insulation
(see § 173.318(a)(3) of this subchapter).
Minimum metal thicknesses are as
follows:

Jackot Jackot not

Typa motal evacuated evacuated
Gauge | Inches | Gauge | inches
18 | 0.0428 20 { 00324
12| 0.0946 14| 00677
e 0125 reerereeef - 0.0100

(B An evacuated jacket must be in
compliance with the following
requirements:

(1) The jacket heads, shell and
stiffening rings must be designed in
accordance with paragraphs UG-28,
UG~28 and UG-33 of the ASME Code to
susiain a critical collapsing pressure of
at least 30 psi. The jacket need not he
marked with the ASME stamp.

{2} If the jacket also supports
additional loads, such as the weight of
the lank and lading, the combined
stress, compuied according to the
formula i § 278.538-3(b}, may not
exceed 25 percent of the minimum
specified tensile strength,

§ 178.338-2 Matena),

{a ] All material used in the
consiruction of a tank and its
appurtenances that may come in contact
with the lading must be suitabie for use
with the lading to be transported. All
material used for tank pressure parts,
including evacuated jackets, must
conform to the requirements of the
ASME Code.

(b) All tie-rods, mountings, and other
appurtenances within the jacke! and all
piping, fittings and valves must be of
material suitable for use at the lowest
temperature to be encountered.

(c]) Impact tests are required on all
tank materials, except aluminum, and
must be performed using the procedure
prescribed in the ASME Code.

{d) The dircction of final rolling of the
shell material must be the
circumferential orientation of the tank
shell.

{e) Each tank constructed in
accordance with Part UHT of the ASME
Code must be postweld heat treated as a
unit after completion of all welds to the
shell and heads. Other tanks must be
postweld heat treated as required by the
ASME Code. For all tanks the method
must be as prescribed in the ASME
Code. Welded attachments to pads may
be made after postweld heat treatment,

() The fabricator shall record the heat
and slab numbers and the certified
Charpy impact values of each plate used
in the tank on a sketch showing the
location of each plate in the shell and |
heads of the tank. A copy of the sketch
must be provided to the owner of the
cargo tank and a copy must be retained
by the fabricator for at least five years
and made available, upon reguest, to
any duly identified representative of the
Department.

§178.338-3 Metal thickness.

{a) The metal thickness of the tank
must be as prescribed in the ASME
Code and paragraph (b} of this gection.
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Metal less than %6 inch thick may not
bz used for the shell or heads of a tank
ualess the tank is enclesed in an
evacuated or load-bearing jacket. Metal
less than % inch thick may not be used
for the shell or heads of the tank under
a1y circumstances.

(b) The minimum thickness of metal in
the shell {cylindrical portion) of the tank
must te such that at no point will the
s'ress on a plane normal to the
longitudinal axis exceed 25 percent of
the minimum specified tensile strength
of the metal. The forces, loads, and
s:resses considered in this requirement
must take into account the weight of the
tank itself, its maximum weight of
contents, and articles supported by the
tank, not including the weight of
structures supporting the tank in normal
conditions. The stresses involved are
not all uniform through the length of the
tank. For purposes of this requirement,
calculation must be made by the
following formula:
S=(T/2)+{(T*4)+8,9°**
vihere al any point under consideration and
far the worst combination of loadings:
¢ = Effective stress as limited by this

requirement, in psi;

*=The sum of the lcngitudinal tensile
stresses due tu external vacuum and
internal pressure and other causes,
including direct tensile stress due to a
rearward acceleration force, tensile
stress due to the bending moment of a
rearward acceleration force applied at
the road surface, and tensile flexure
stress using applicable static loadings
specified in paragraphs (b}, (e) and {f) of
§ 178.338-13, in psi; and

4, =The vectorial sum of the shear stresses in
the plane in question, including direct
vertical shear due to the static vertical
loading, direct lateral shear due to &
lateral accelerative force, and torsional
shear due to a lateral accelerative force,
applied at the road surface using
applicable static loadings specified in
paragraphs {b), (e} and {f} of § 178,438
13, in psi.

(c) Maximum stress concentrations
“hat may be created at supports due to
shear, bending. and torsion must be
saleulated in accordance with Appendix
G of the ASME Code.

{d) Where a tank support is attached
to any part of a tank head, the stresses
imposed on the head must be in
accerdance with the requirements in
paragraph (c) of this secticn.

§ 178.338-4 Joints.

(a) All joints in the tank, and in the
jacket if evacuated, must be as
prescribed in the ASME Code, with all
undercutting in shell and head material
repaired as specified therein.

(b) Welding procedure and welder
performance tests must be made in

accordance with Section IX of the
ASME Code. Records of the
qualification must be retained by the
tank manufacturer for at least five years
and must be made availzable, upon
request, to any duly identified
representative of the Department, or the
awner of the cargo tank.

{c) All longitucinal welds in tanks and
load bearing jackets must be located so
as not to intersect nozzles or supports
other than load rings and stiffening
rings.

(d) Substructures must be properly
fitted before attachment and the welding
sequence must minimize stresses due to
shrinkage of welds.

{e) Filler material containing more
than 0.05 percent vanadium may not be
used with quenched and tempered steel.

{f} All joints must be in accordance
with Part UW of the ASME Code, except
that a butt weld with one plate edge
offset is not autherized. All tank nozzle
to shell and nozzle to head welds must
be full penetration welds.

§ 178.338-5 Stiffening rings.

(a) A tank is not required to be
provided with stiffening rings, except as
prescribed in the ASME Code.

{(b) If a jacket is evacuated, it must be
constructed in compliance with
§ 178.338-1(f). Stiffening rings may be
used to meet these requirements.

§ 178.336-6 Manholes.

(a) Each tank in oxygen service must
be provided with a manhole as
prescribed in the ASME Code.

{b) Each tank having a manhole must
be provided with a means of entrance
and exit through the jacket, or the jacket
must be marked to indicate the manway
Iocation on the fank.

(¢) When a manhole is provided, it
may not be located on the front head of
the tank.

§ 178.323-7 Openings.

(a) The inlet to the liquid product
discharge opening of each tank inteanded
for flammable ladings must be at the
bottom centerline of the tank.

(b} If the leakage of a single valve,
except a pressure relief valve, pressure
contrel valve, full trycock or gas phase
manual vent valve, would permit loss of
flammable material, an additional
closure that is leak tight at the tank
design pressure must be provided
outboard of such valve.

§ 178.338-8 Pressure retlef devices,
piping, valves, aid fittings.

{a) Pressure relief devices. Each tank
pressure relief device must be designed,
cunstructed, and marked in accordance
with § 173.318(1b) of this subchapter.

(b} Piping, volves, and fittings.

(1} All piping. valves, and fittings shall
be as required by §§ 173.33(f} and
173.318(b) of this suhchapter.

{2} Each valve must be suitable for the
tank design pressure at the tank design
service temperature.

(3) All fittings must be rated for the
maximum tank pressure and suitablae for
the coldest temperature to which they
will be subjected in actual service.

{4) All piping, valves and fittings must
be grouped and protected from damage
as required by § 178.338-10.

{5) When a pressure-building coil is
used on a tank designed to handle
oxygen or flammabla ladings, the vapor
connection to that coil must be provided
with a valve or check valve as close to
the tank as practicable to prevent the
loss of vapor from the tank in case of
damage to the coil. The liquid
connection to that coil must also be
provided with a valve.

§178.338-8 Holding time.

(a) “Holding time" is the time, as
determined by testing, that will elapse
from loading until the pressure of the
conlents, under equilibrium conditions,
reaches the level of the lowest pressurs
control valve or pressure relief valve

- setting.

(b) Holding time test.

{1) The test to determine holding time
must be performed by charging the tank
with a cryogenic liquid having a boiling
point, at a pressure of one atmosphere,
abselute, no lower than the design
service temperature of the tank. The
tank must be chargid to its maximum
permitted filling density with that liquid
and stabilized to the lowest practical
pressure, which must be equal to or less
than the pressure to be used for loading.
The cargo tank together with its
contents must then be exposed to
ambient temperature.

(2) The tank pressure and ambjent
temperature must be recorded at 3-hour
intervals until the pressurs leve! of the
contents reaches the set-to~-discharge
pressure of the pressure control valve or
pressure relief valve with the lewest
setting. This total time lapse in hours
represents the measured holding time at
the actual average ambient temperature.
This measured holding time for the test
cryogenic liquid must be adjusted to an
equivalent holding time for each
cryogenic liquid that is to be identified
on or adjacent to the specification plate,
at an average ambient temperature of
85°F. This is the ra‘ed holding time
(RHT). The marked rated holding time
(MRHT) dispiayed on or adjacent to the
specification plate (see §178.318{b}(9)}
may not exceed this RHT.

(c) Optional test regimen.
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{1) If more than one cargo tank is
made to the same design, only oue cargo
tank must be subjected to the full
holding time test at the time of
manufacture, However, each subsequent
cargo tank made to the same design
must be performance tested during its
first trip. The holding time determined in
this test may not be less than 90 percent
of the marked rated holding time. This
test must be performed in accordance
with §§ 173.33(d){1){ii) and 177.830(h) of
this subchapter, regardiess of the
classification of the eryogenic liquid.

{2) Same design. The term “same
design” as used in this section means
cryogenic cargo tanks made—

(i) By the same manufscturer;

(ii) To the same engineerivg drawings,
and calculations;

(iii) To the same dimensions of length,
diameter, and volurme;

(iv) Of the same materials of
construction; and

{v) With the same insulation system.

§178.338-10 Collision damage protection.

(a) All valves, fittings, pressure relief
devices and oiher accessories to the
tank proper, which are not isolated from
the tank by closed intervening shut-off
valves or check valves, must be
instalied within the motor vehicle
framework or within a suitable collision
resistant guard or housing, and
appropriate ventilation must be
provided. Each pressure retief device
niust be protected so that in the event of
the upset of the vehicle ento a hard
surface, the device's opening will not be
prevented and its dischavge will not be
restricted.

{b) Each proteciive device or housing.
and iis aitachment to the vehicle
structure, must be designed to withstand
static loading in any direction that it
may be leaded as a result of froat, rear,
side. or sideswipe collision, or the
overtarn of ibe vehicte. The static
loading shall equal twice the loaded
weight of the tank und attachmeents. A
sufety tactor of four, based on the
witimate strengih of the matecial, shall
be used. The protective device or the
heusing must be mzde of steel at lewst
¥ e-inch thick, or other material of
egnivalent strength,

(c) Each tank raotor vehicte must be
provided with a least oun rear bumper
designed to pretect the cargo tank and
piping in the sveai of o rear end
collision, The bumper design most
trarnsmit the force of the collision
directly 1o the chasis of the vehicle, The
rear bumper and its attachments to the
chasis must he designed o withstand a
lond equal tu twice the weight of the
leaded cargo tunk and aitachments,
using a safety factor of four based on

the ultimate strength of the materials
used, with such load being applied
horizontally and parallel to the major
axis of the cargo tank, or within 30
horizontal degrees thereof. The rear
bumper dirnensions must meet the
requirementis of §393.86 of this title and
extend vertically to a height adequate to
protect all valves and fitiings located at
the rear of the cargo tank from damage
that could result in loss of lading.

(d) Every part of the loaded cargo
tunk, and eny associated valve, pipe,
enclesure, or protective device or
structure (exclusive of wheel
2ssemblies), must be at least 14 inches
above level yroand,

§178.238-11  Discharge controd devices.

{a) Excess-flow valves are not
required.

(b} Each liquid filling and liquid
discharge line must be provided with a
shut-off valve located as close to the
tank as precticable. Unless this valve is
manually cperable at the valve, the line
must also have a manval shut-off valve.

(c) Each liquid filling and liquid
discharge line on a cargo tank intended
for service transporting a flammable
lading must be provided with a remotely
contrelled shut-off valve. If pressure
frota a reservoir or from an engine
driven pump or compressgor is used to
open this valve, the control must be of
fail-safe design, spring-biased to stop
the admission of such pressure. If the
jucket is not evacuated, the seat of the
valve musi be inside the tuck, in the
apening nozzle or flange, orin @
companion flange bolted to the nuzzle. If
the jucket is evacuated, the remotely
controlled valve must be located as
cluse to the tank as practicable.

(1) On a cargo tank with a capacity in
excess of 3,500 gallons ol water, each
remotely controlled shat-off valve must
be provided with remole meuns of
automatic closure, beth mechanical und
thermal, installed at the ends of the
curgo tank lo at least two dingooally
ogposite locaticns. The thermal weans
shall cons st of fusible elements
auvtuated at a temiperatare not exceeding
250°F., or equivalent dovices. One
means may be used to close mora than
ong remotely controted valve,

{2) On a cargo tank with a capacity of
S.600 gallons of water or less, each
remoiely controlled shut-off valve must
be provided with ai least one remnte
control station on the end of the cargo
tank oppnsite the main control station.
The ceinole control station must contain
a manuel means of closure. In addition,
it may cordain fasible elements actiated
at a temperature not exceeding 230°F, oc
equivalent devices. Ope meaas may be

used to close more than one remotely
controlled valve.

§ 178.338-12 Shear section.

The design or installation of each
valve, damage to which could result in
loss of liquid or vapor, must incorporate
a shear section or breakage groove
adjacent to and outboard of the valve.
The section or groove must yield or
break under strain without damage to
the valve that would allow the loss of
liguid or vapor. The protection specified
in § 178.338-10 is not a substitute for a
shear section or breakage groove.

§ 178.338-13 Supports and anchoring.

(a) All attachments of supports and
bumpers to tarks and to load-bearing
jackets must be made by means of pads
of material similar to that of the tank or
jacket, by load rings, or by bosses
designed or gusseted to distribute the
load. The pad must be at least %-inch
thick, or as thick as the tank or jacket
material, if less, but shall in no case be
thicker than the tank or jacket material,
Fach pad musi extend at least four times
its thickness, in each direction, beyond
the weld attaching the support or
bumper. Fach pad must be preformed to
an inside radius no greater than the
outside radius of the tank or jacket at
the place of attachment. Each pad
coraer must be rounded to a radius at
least one-fourth the width of the pad
and no greater than one-half the width
of the pad. If weep holes or telltale holes
are used, they must be drilled or
punched before the pads ave attached.
Each pad must be attached to the tank
or jacket by continuous fillet welding
using filler material having properties
conforming to the recommendations of
the manufacturer of the tank or jacket
waterial. Any fillet weld discontinuity
may only be for the purpose of
preveniing an intersection beiween the
fillet weld anc a tank or jacket seam
weld.

{b) A tank motor vehicle construcied
so0 that the cargo tank coastituies in
whole or in part the structural member
uszd in place of a motor vehicle frame
must have the tank or the jacket
supported by external cradles or by load
rings. A cargo tank movnted on a motar
wehicle frame must have the tank or
jacket supporied by extersal cradles,
load rings, or longitudinal members. {f
cradles are used, they must subtend ot
lezst 120 degrees of the cargo tank
circumfecence. The design calculations
for the supports and load bearing tank
or jacket, and the support attachments
must include beam stress, shear stress,
torsion stress. bending moment, and
uceeleratinn stress for the loaded
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vehicle as a unit, using a safety factor of
four, based on the ultimate strength of
the material, and static loadings that
take into consideration the weight of the
cargo tank and its attachments when
filled to the design weight of the lading
(see Appendix G of the ASME Code).
The effects of fatigue must also be
considered in the calculations. Minimum
static loadings must be as follows:

(1) For a vacuum-insulated cargo
tank—

(1} Vertisally downward of 2;

(i} Vertieally upwaurd of 2

(iii} Leng:adinaily of 2: and

{iv) Lat Fof 2

(2) Fror 2 ~uure-insulated cargo
tank---

{i] Verticav downwasard of 3

(i1} Verii upward of 2;

{i1i} Lor finally of 2; and

{iv) Late 2 of 2.

{c) When = joeded tank is supported
within the vasuum jacket by structural
members, the design calculations for the
tank snd its structural members must
use a saiery factor of four, based on the
ultimate strength of the material at the
tank’s design service temperawre, and
static Joadings that take into
consideration the weight of the tank and
the structaral members when the tank is
filled to the design weight of lading {see
Appendix G of the ASME Code}. When
load rings in the jacket are used for
supporting the tank they must be
designed to carry the fully loaded tank
at the specified static loadings, plus
exiernal pressure. Minimum static
loadings must be as follows:

(1) Verticaliy downward of 2:

{2) Vertically upward of 1%%;

(3) Lungitudinally of 1%2; and,

(4) Laterally of 1%

§ 178.338-14 Gauging devices.

{a} Liguid level gauging devices.

(1) Unless a cargo tank is intended to
be filled by weight, it must be equipped
with one or more gauging devices, which
accurately indicate the maxiroum
permitted liquid Jevel at the loading
pressure, in order to provide 8 miniunum
of two percent outage below the inlet of
the pressure control valve or pressure
relief valve at the condition of incipient
opening of that valve. A fixed-length dip
tube, a fixed trycock line. or a
differential pressure liquid level gauge
must be used as the primary control for
filling. Other gauging devices, except
gauge glasses. may be used. but not as
the primary control for filling.

(2} The design pressure of each liquid
level gauging device must be at Jeast
that of the tank.

{2} If & fixed length dip tube or trycock
line gauging device is used, it must
consist of a pipe or tube of small

diameter equipped with a valve at or
near the jacket and extending into the
cargo tank to a specified filling height.
The fixed height at which the tube ends
in the cargo tank must be such that the
device will function when the liquid
reaches the maximum level permitted in
loading. The selting (percent outage)
must be indicetad in a visible location at
or adjacent to the valve.

(4) The Liguid level gauging device
used as a primary control for filling must
be designed &nd installed to accurately
indicate the maximum filling level at the
point midway of the tank both
longitudinally and laterally.

{b) Pressurs gauges. Each cargo tank
must be provided with a suitable
pressure gaugr indicating the lading
pressure and Jocated on the front of the
jacket so it can be read by the driver in
the rear view mirror. Each gauge must
bave a reference mark at the cargo tank
design pressure or the set pressure of
the pressure relief valve or pressure
control valve, whichever is lowest.

(¢) Orifices. All openings for dio tubre
gauging devices, trvcock lines, and
pressure gauges must be restricted at or
inside the jacke! by erifices no larger
than 0.060-inch diameter.

§178.338-15 Cieanliness.

A cargo tank constructed for oxygen
service must be thoroughly cleaned to
remove all foreign material in
accordance with CGA Pamphlet G—4.1.
All loose purticles from fabrication, such
as weld beads, dirt, grinding wheel ‘
debris, and other loose materials, must
be removed prior to the final closure of
the manhole of the tank. Chemical or
solvent cleaning with a material
compatible wita the intending lading
must be performed to remove any
contaminants likely to react with the
lading.

§ 178.336-16 Inspection and testing.

(a) General. The material of
construction of a cargo tank, its
appurtenances. and the jacket if
evacuated, mus! be inspected for
compliance with the ASME Code. The
tank must be subjected to either a
hydrostatic or pneumatic test. The test
pressure must be one and one-half times
the sum of the design pressure, plus
static head of lading, plus 14.7 psi if
subjected to external vacuum, except
that for tanks constructed in accordance
with Part UHT of the ASME Code the
test pressure must be twice the design
pressure.

(b) Additional requirements for
pneumatic test. A pneumatic test may
be used in place of the hydrostatic test.
Due regard for protection of all
personnel should be taken because of

the potential hazard involved in a
pneumatic test. The pneumatic test
pressure in the tank must be reached by
gradually increasing the pressure to ene-
half of the test pressure. Therealter, the
test pressure must e increased in steps
of approximately one-tenth of the test
pressure until the required test pressuce
has been reached. Then the pressure
must be reduced to a valve egual to
four-fifths of the lest pressure and heid
for a sufficient time to permit inspection
of the cargo tank for iwuxs.

{c) Weid inspecticn. All tark shell vy
head welds subject to pressure shail be
radiographed in accordance with the
ASME Code. A tank which has been
subjected to inspectinn by the magnetic
particle method, the liquid penetrant
method, or any method involving a
material deposit or. the interior tank
surface, must be cleanad to remove any
such residue by scrubbing or equally
effective means, ar.d all such residue
and cleaning solution must be removed
from the tank prior to final closure of the
tank.

(d) Defeet repair. All cracks and other
defecis must be repaired as prescribed
by the ASME Code. The welder and the
welding procedure must be qualified in
accordance with the ASME Code. After
repair, the tank must again be postweld
heat-treated, if such heat treatment was
previously performed, und the repaired
areas must be retested.

(e} Verification riust be made of the
interior cleanliness of a tank
constructed for oxygen service by
means that assure that all contaminants
that are Jikely to react with the lading
have been removed as required by
§ 178.338-15.

§ 178.338-17 Pumps.
See §§ 173.33(f) and 173.318{u){4) of
this subchapter.

§ 178.338-18 Marking.

(a) Namgplate. On the right side near
the front of each tank a corrosion
resistant metal nameplate must be
permanently affixed by brazing or
welding around its perimeter. Ii this
nameplate is attached by welding, it
must be welded before the tank is
postweld heat-trested. The nameplate
must be plainly marked by stamping.
embossing, or other means of ferming
letters into the metal of the plate, in
characters at least %-inches high. The
following information, in addition to that
required by the ASME Code, must be
included (parenthetical abbreviations
may be used):

(1) DOT Specification number MC-338
{(DOT MC-338);
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(2) Material specification number
[Mat, Spec. No.);

{3) Maximum density of lading for
which the tank is designed (Max. Dens.
of Lading);

{4) Water capacity, in pounds net at
60°F., with the tank at its coldest
operating temperature, after deduction
for the volume above the inlet to the
pressure relief device or pressure
control valve, structural members.
baffles, piping, and other appurtenances
inside the tank {W. Cap.); and

(5} Original test date (Orig. Test Date};

{b) Specification piute. An additional
plate, in the form specified in paragraph
{a) of this section, must be welded,
brazed, or riveted to the jacket on the
right side near the front, or at the control
station, in a position readily legible to
operating personnel. It must be marked
with the information specified in
paragraph {a) of this section and in

addition, in characters at least %-inches .

high, the following (parenthetical
abbreviations may be used):

(1) Vehicle manufacturer {Veh. Mfr.);

(2} Manufacturer's vehicle serial
number (Veh. No.);

{3) Lining material, if any (Lining);

(4) Date of manufacture (Date of Mir.};

{5) Certificate date {Cert. Date);

(6) Design service temperature (Design
Serv. Temp.);

{7} “Insulation for Oxygen Service” or
“Not Authorized for Oxygen Service,”
as appropriate;

(8) Maximum weight of lading for
which the cargo tank is designed, in
pounds (Max. Net Wgt.——lbs.);

{9) Marked rated holding time for at
least one cryogenic liquid, in hours, and
the name of that cryogen (MRHT——
hrs., name of cryogen). MRHT markings
for additional cryogenic liquids may be
displayed on or adjacent to the
specification plate.

(c) The design weight of lading vsed in
determining the loading in §§178.338~
3(b), 178.338-10 (b} and (c), and 178.338—
13 (b} and (¢} must be shown as the
maximum weight of lading marking
required by paragraph (b) of this
section.

§178.3238-19 Certification.

(a)} The manufacturer of a cargo tank
vehicle shall furnish to the swner of the
completed vehicle, at or before the tima
of delivery, the following:

(1) the tank manufacturer's data
report required by the ASME Code,

(2) a photograph, peacil rub, or cther
facsimile of the plates required by
paragraphs (a) and (b) of § 178.338-18,
and

(3) a certificate bearing the
manufacturer’s vehicle serial number
ststing that the completed cargo taak

vehicle conforms to all applicable

requirements of Specification MC~338,
including the ASME Code, in effect on
the date (month, year) of certification.

(b) In the case of a cargo tank vehicle
manufactured in two or more stages,
each manufacturer who performs a
manufacturing operation on the
incomplete vehicle or portion thereof
shall furnish to the succeeding
manvfacturer, at or before the lime of
delivery. a certificate covering the
particular operation performed by that
manufacturer and any certificates
received from previous manufacturers.
The certificates must include sufficient
sketches. drawings, and other
information to indicate the location,
make, model and size of each valve and
the arrangement of all piping associated
with the tank. Each certificate must be
signed by an official of the
reanufacturing firm responsible for the
portion of the complete cargo tank
vehicle represented thereby, such as
basic tank fabrication, insulation, jacket,
or piping. The final manufacturer shall
furnish the owner with all certificates,
as well as the documents required by
paragraph {a) of the section.

(c) The owner shall retain the data
report, certificates, and related papers -
throughout his ownership of the cargo
tank. In the event of change of
ownership, the prior owner shall retain
non-fading photographically reproduced
copies of these documents for at least
one year. Each operator using the cargo
tank vehicle, if not the owner thereof.
shall obtain a copy of the data report
and the certificate or cetificates and
retain them during the time he uses the
cargo tank and for at least ons year
thersafter.

PART 179—SPECIFICATIONS FOR
TANK CARS

46. The Table of Sections of Part 179 is
amended by revising the headings for
Subpart  and §§ 172.400 and 179.401 to
read as follows:

Subpart F—-Specification for Cryogenic
Liquid Tank Car Tanks and Szamless Stesl
Tanks {Classas DOT-113 and 1G7A)

. - . . N

179400 Ceneral spevificetion applivable to
cryogenic liguid tank car tanks.

179.40  Individual specificotion
requirements applicadle to inuer tanks
for cryogenic Youid tank car tanks.

» - L4 4 “

47. In & 179.100-7, the Table in
paragraph {a) is amended by ramoving
the entry for “ASTM A 537-70, GR. A"
and replacing it with an entry for
“ASTM A 537-80, Class 17 as follows:

§179.100--7  Materials,
(“,vﬁ L)
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Mirmum

Minimum ejonga-

tensile tion in 2

sirength inches

Specifications {ps.t) {parcent)

welded welded

condi- condition
tion t flongitudi-

nal)
{REMIVE)
ASTM A 537-70. GR. Ao 70,000 23
(ADD)

ASTM A 537-80. Class V...cirienns 70.000 23

e * » * -

§ 179.102-1 [Amended]

48, In § 179.102-1, the heading and the
introductory text of paragraph (a) are
amended by removing the words
“liquefied carbon dioxide" and
inserting, in their place, the words
“carbon dioxide, liquid (refrigerated)”.

49. Section 179.102—4 is revised to read
as follows:

§179.102-4 Vinyl fluoride, Inhibited.

Each tank used to transport vinyl
fluoride, inhibited, must comply with the
following special requirements:

(4) The tank must comply with
specification DOT-105A600W and must
be designed [or loading al minus 50° F.
or colder.

{(b) All plates for the tank, and
appurtenances must be fabricated of—

(1) Stainless steel, ASTM
Specificatior: A240, Type 304, 304L, 316
or 316L, in which case impact tests are
not required; or

(2) Steel complying with ASTM
Specification A516; Grade 70; ASTM
Specification A537, Class 1; or AAR
Specificatior TC128, Grade B, in which
case impact tests must be performed as
follows:

(i) ASTM Specification A518 and A537
material must meet the Charpy V-nolch
test requirements, in longitudinal
direction of rolling, of ASTM
Specification A20.

(ii) AAR Specification TC128 material
must meet the Charpy V-notch test
requirements, in longitudinal direction
of rolling, of 15 ft./Ib. minimum average
for 3 specimens, with a 10 ft./1b.
winimum for any one specimen, at
minus 50° F. or colder, in accordance
with ASTM Epecification A370.

{iii) Production welded test plates
must—

(A) Be prepared in ascerdance with
AAR Spscifications for Tank Cacs,
Appendix W, W4.00;

{B) Include impact specimens of weld
metal and heat affected zone prepared
and tested iu accordance with AAR
Specitications for Taak Cars, Appendix
W, W9.00; and

(C) Meet the seme impact
requirements as the plate material,
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{c} Insulation must be of approved
malerial.

{d} The tank must be equipped with at
“east ore safety relief vaive, set for the
start-io-discharge pressure listed in
$179.101-1. The discharge capacity of
2ach salety relief device must be
sufficient to prevent the build up of

_ pressure in tae tank in excess ol 62v%
nercent of the tank test pressure. The
dischargs from each safety relief device
nust be directed outside the protective
10Using.

{e; Excess flow valves must be
installed under &ll liquid and vapor
valves, except salely relief valves

A thermometer well inay be
instalted.

{g) A gaging ¢
If one is installec
length dip tube.

{h) A pressure gage may be installed.

{i} Aluminum, copper, silver, zinc, or
an alloy containing any of these metals
may riet be used in the tank
constructinn, or in fittings in contact
with the lading.

(j} The jacket must be stenciled,
adjucent lo the water capacity stencil,
“COLDEST LADING TEMPERATURE
. epr

{k) The tank car and insulation must
be designed to prevent the vapor
pressure of the lading from increasing
from the pressure at the muximum
allowable filling density to the stari-to-
discharge pressure of the safety reliel
valve within 30 days, at an ambient
temperature of 90° F.

{1} Tank anchor-to-tank shell fillet
welds must be examined by radioscopy
or other non-destructive testing
technique and must meet the acceptance
standards of AAR Specifications for
Tank Cars. Appendix W, paragraph
W11.086.

50. Section 179.102-17 is added to read
as follows:

Jice may be installed.
tmust bie a fixed

§ 175.102-17 Hydroyen chloride, liguid
(refrigeraters),
‘ach tank car used to transput

hydrogen chilos
must comply with the followi
reqiirementy:

(alThe

Specifica )'-\\ and be
designed - or
colder

(D\ “ o
appurte: 1en
{1) Stainle 2l Al
vpe 204, 304L, 316,
w-Lmh case irpact fests are

(2) Steel rorm,l»/'r,o with ASTM
Specification A516, Grade 70; ASTM
Specification A537, Class 1: or AAR
Specification TC128, Grade B, in which

case impact tests must be perfermed as
foliows:

{i) ASTM Specificalicn A516 and A337
material must meet the Charpy V-notch
test requirements, in Jongituding!
direction of roll ng, of ASTM
Specification A2

(ii) AAR chif’c«t'rn TC128 malerial
must maet the Charpy V-notch test
"equ'rernentc in lengitudingl direction
of rolking, of 15 ft./1h. minimum wversge
for 3 spec s, with a 10 ft./1b.
mininem for ary one shnen, at
minus 5¢° ¥. or zolder, in accordance
with ASTM 8pecification A370.

(it} Preducticn welded test plates
must-—

{A) Be prepared in accordance with
AAR Specifications for Tank Cars,
Appendix W, W4.00;

(B) include impact test specimens of
weld metal and heat affected zone
prepared and tested in accordance with
AAR Specifications for Tank Cars.
Appendix W, VW/a.00; and

(CY meet the same impact
requirements as the plate material.

(c} Insulation must be of approved
material.

(d) Safety relief valves must be
trimmed with monel or other approved
material and equipped with a frangible
disc of silver, a fluorinated hydrocarbon
polymer coated monel, or tantalum.
Each safely rel'ef device shall have the
space between the frapgible disc and
the relief valve vented with a suitable
auxiliary valve. The discharge from each
safety relief valve must be directed
outside the protective housing.

{e) Loading and unloading valves must
be trimmed with Hastelloy B or C,
monel, or other approved material, and
identified as “Vapor” or “Liquid”.
Excess flow valves must be installed
under 2! jiquic. and vapor valves,
except safety relief valves.

(f} A thermometer well mey be
installed.

{g) A gaging device may be installed.
If instailed the gage must be a fixed
length dip tube.

(b) A sump riust be instatled in the
botiom of the tevh under the liguid
pipes.

(i) All gaskets must be made of, ar
coaled witis, & flucrinated hydrocarbon
polymer, or otlies approved niaterial,

{(j) The tank var tans may be equipped
with exterior cooling coils on top of the
tank car shell.

(k) The jackzt must be stenciled,
adjocent to the weler capacity stencil,
"COLDEST LADING TEMPERATURE

o v 0

(1} The tank car and insutation must
be designed to prevent the pressure of
the lading from increasing from the
pressure at the maximum allowable

filling density to the siart-ltu-discharge
pressure of the safety relief valve within
30 days, &t an ambient temperaivre of
9u° F.

(m) Tank anchor-to-tank sheil fitiet
welds must he exarained by radicscopy
or other non-destrastive teshng
techniques and must mezi the
acceptance standards of AAR
Specifications for Tank Cars, Appendix
W, paragraph Wil.08.

51. The heading of Subpart F aad
§ 179.400 consisting of §§ 179.400-1 {v
179.400-26 are reviced 1o read as
follows:

Subpart F—Specification for
Crycgenic Liquid Tank Car Tanks anc
Ssamless Steel Tanks (Classes DOT—
113 and 107A)

§ 179.400 General specification applicable

to cryogenic liquid lank car tanks.

§ 179.400-1
A tank built to this specification must

comply with §§ 176.400 and 179.401.

General.

§ 179.400-2 Approval.
See § 179.3 for approval procedure.

§ 179.400-3 Type.

(a) A tank built to this specification
must—

(1) Consist of an inner tank of circular
cross section suppurted essentiaily
conceniric within an outer jacket of
circular cross section, with the out of
roundness of both the inner tank and
outer jacket limited in accordance with
Section Vill, Division I, Paragraph UG~
80 of the ASME Ccde;

(2) Have the annular space evacuated
after filling the annular space with an
approved insulating materiak

(3) Have the innzr tank heads
designed concave to prassure; and

{4) Have the outer jarket heads
designed convex to pressure.

{b) The tank inust be equipped with
piping systems for vapor venting and
transfer of lading, and with pressure
relief devices,
valves, as prescribed herein.

contrels, gapas

§179.400-4 Insulaticn
performance standard.

n gystem and
(a) For the purposes of this
spe\,;.‘irmi“n—

( tandard Heot T;"'.

de«,rminir\g the factory v
per.ormanbe of th° insulation system ¢f
a cryogenic lank car tank (see § 178.401-
1 Table).

(2) Test cryogeric [jquid means the
cryogenic liquid, which may be different
from the lading intended to be shipped

i
i
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in the tank, being used during the

perfermance tests of the insulation

system.

(3) Normal evaporation rate (NER),
expressed in Ibs. (of the cryogenic
liquid)/day, means the rate of
evaporation, determined by test of a test
cryogenic liquid in a tank maintained at
a pressure of approximately one
atmosphere, absolute. This
determination of the NER is the NER
test,

(4) Stubilization period means the.
elapsed time after a tank car tank is
filled with the test cryegenic liguid vntil
the NER has stabilized, or 24 hours has
passed, whichever is greater.

(5) Calculated heat transfer rate. The
calculated heat transfer rate (CHTR) is
determined by the use of test data
obtained during the NER test in the
formula:
o= [N(Ah)(80-1)]/{ V(8.32828)(t,-t,]]

Where:

q=CHTR, in Btu/day/lb.;

N=NER. determined by NER test, in 1bs./
day;

Ah = lb;‘tent heat of vaporization cf the test
cryogenic liquid at the NER test pressure
of approximately one atmosphere,
absolute, in Btu/lb.;

890 = ambient temperature at 80° F.

V = gross water volume at 60" F. of the inner
tank, in gallons:

t; = equilibrium temperature of intended
lading at maximum shipping pressure, in

8.32828 = constant for converting gallons of
water at 80° F. to lbs, of water at 0° F.,
in Ibs./gallon:

1, = average femperature of outer jacket,
determined by averaging jacket
temperatures at various locations on the
jacket at reguiur intervals during tho NER
test, in ° F;

= equilibrium temperature of the test
cryogenic liquid at the NER test presaure
of approximately, one atmosphere,
absolute. in * F.

{b) DOT-113A60W tank cars must—

{1} Be filled with hydrogen, cryogenic
liquid to the maximum permitted fill
density specified in § 173.319(<}{2) Table
of this subchapter prior to performing
the NER test; and

(2) Have a CHTR equal to or less than
the SHTR specified in § 179.401 -1 table
for a DOT-113A60W tank car.

(¢} DOT-113C120W tank cars must—

(1) Be filled with ethylens, cryo;
Yguid to the maximum pera fill
density specified in § 173.319(dj{2) Table
of thiz subchepiar prior 1o performing
the NER test, or be filled with n.trogen.
cryogenic liguid to 90 percent of the
volumetric capacity of the inner tank
prior to performiug the NER test; and

(2) Have a CHTR equal to or less than
75 percent of the SHTR specified in

§ 179.401--1 Table fcr a DOT-113C120W
tank car.

(d) Insulating material must approved.

(e) If the insulation consists of a
powder having a tendency to settle, the
entire top of the cylindrical portion of
the inner tank must be insulated with a
layer of glass liber insulation at least
one-inch nominal thickness, or
equivalent, suitably held in position and
covering an area extending 25 degrees to
each side of the top ¢enter line of the
inner tank.

(f) The outer jacket must be provided
with fittings to permit effective
evacuation of the annular space
between the cuter jacket and the inner
tank.

(g) A device to measure the absolute
pressure in the annular space must be
provided. The device must be portable
with an euasily accessible connection or
permanently positioned where it is
readily visibie to the operator.

§ 179.400-5 Materials.

{a) Stainless steel of ASTM
Specification A240, Type 304 or 304L
must be used for the inner tank and its
appurtenances, as specified in AAR
Specifications for Tank Cars, Appendix
M, and must be—

(1) In the annealed condition prior to
fabrication, forming and fusion welding;

(2) Suitable for use at the temperature
of the lading; and

(3) Compatible with the lading.

(b) Any steel casting, steel forging.
steel structural shape or carbon steel
plate usec to fabricate the outer jacket
or heads must be as specified in AAR
Specifications for Tank Cars, Appendix
M.

(c) Impact tests must be—

{1) Conducted in accordance with
AAR Specifications for Tank Cars.
Appendix W, W9.01;

(2) Performed on longitudinal
specimens cf the material;

(3) Conducted at the tank design
service temperature or colder; and

(4) Performed on test plate welds and
materials used for inner tanks and
appurtenances and which will be
subjected to eryogenic temperatures.

(d) Impact test values must be equal
to or greater than those specified in
AAR Specifications for Tank Cars,
Appendix W. The report of impact tests
must include the test values and lateral
expansion data.

§ 179.400-58 Bursting and buckling
pressure,

{a) The inner tank shall have a
bursting pressure no less than that listed
in § 179.401-1.

(h) The outer jucket of the required
evacuated insulation system must be

designed in accordance with § 179.400-
7{d) and in additicn must comply with
the design loads specified in Section 6.2
of the AAR Specifications for Tank
Cars. The designs and calculations must
provide for the loadings transferred to
the outer jacket through the support
system.

§179.400-7 Tank heads.

{a) Tank beads of the inner tank and.
outer jacket must be flanged and dished,
or ellipsoidal.

(b) Flanged and dished heads must
have—

(1) A main inside dish radius not
greater than the outside diameter of the
straight flange;

{2} An inside knuckle radius of not
less than 6 percent of the outside
diameter of the straight flange:; and

(3) An inside knuckle radius of at
least three ticaes the head thickness.

§179.400-8 Thickness of plates.

(a) The minimum wall thickness, after
forming, of the inner shell and any 2:1
ellipsoidal head for the inner tank must
be that specified in § 179.401-1, or that
calculated by the following formula,
whichever is greater:

t=Pd/2SE
Where:

t-=mintmum thickness of plate, alter forming,
in inches;

P=minimum required bursting pressure, in
psi:

d==inside diameter, in inches:

S=minimum tensile strength of the plate
material, as prescribed in AAR )
Specifications for Tank Cars, Appendix
M. Table M1, in psi:

E=+0.9. a factor representing the efficiency of
welded joiats. except that for seamless
heads, E=1.0.

[b) The mirimum wall thickness, after
forming, of any 3:1 ellipsoidal head for
the inner tank must be that specified in
§ 179.401-1, or that calculated by the
following formula, whichever is greater:

t-=1.83 Pd/2SE
wWhere:

t=minimum thickness of plate. after forming,
in inches:

P - minimum required bursting pressure, in
psi

d=1inside diameter, in inches:

S=minimum tensile strength of the plate
malerial, as prescribed in AAR
Specifications for Tank Cars. Appendix
M. Table M1, in psi:

=02, a factor representing the eificiency of
welded joints, excepl that for seamless
heads. E=1.0.

(e) The minirmum wall thickness. after
forming, of a flanged and dished head
for the inner tank must be that specified
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in § 179.401-1, or that calculated by the
following formula, whichever is greater:

t=PL[(3+ \/ {L/r)}/8SE

Where:

t=minimum thickness of plate, after forming,
in inches;

P=minimum required bursting pressure, in
psi;

L.==main inside radius of dished head, in
inches;

r=inside knuckle radius, in inches;

S=minimum tensile strength of plate
material, as prescribed in AAR
Specifications for Tank Cars, Appendix
M, Table M1, in psi;

E=0.9, a factor representing the efficiency of
welded joints, except that for seamless
heads, E=1.0.

(d) The minimum wall thickness, after
forming, of the outer jacket shell may
not be less than %6 inch. The minimum
wall thickness, after forming, of the
outer jacket heads may not be less than
% inch and they must be made from
steel specified in § 179.100-23(a)(1). The
annular space is to be evacuated, and
the cylindrical portion of the outer
jacket between heads, or between
stiffening rings if used, must be designed
to withstand an external pressure of 37.5
psi (critical collapsing pressure), as
determined by the following formula:

P = [2.6E(1/D)?*]/((L/D}--0.45(t/Dj**)
here:

P.=Critical collapsing pressure (37.6 psi
minimum), in psi;

E=modulus of elasticity of jacket material, in
psi:

t=minimum thickness of jacket material,
after forming, in inches;

D =outside diameter of jacket, in inches;

l.=distance between stiffening ring centers in
inches. (The heads may be considered as
stiffening rings located % of the head
depth from the head tangent line.}

§ 179.400-9 Stiffening rings.

{a) If stiffening rings are used in
designing the cylindrical portion of the
outer jacket for external pressure, they
must be attached to the jacket by means
of fillet welds. Qutside stiffening ring
attachment welds must be continucus
on each side of the ring. lnside stiffening
ring attachment welds may be
intermittent welds on each side of the
ring with the total length of weld on
each side not less than one-third of the
circumference of the tank. The
maximum space between welds may not
exceed eight times the outer jacket wall
thickness.

{b} A portion of the outer jacket may
be included when calculating the
moment of inertia of the ring. The
effsctive width of jacket plate on each
side of the attachment of the stiffening
ring is given by the following formula:

W = 0.78[Riy &5

Where:

W =width of jacket effective on each side of
the stiffening ring, in inches;

R=outside radius of the outer jacket, in
inches; :

t=plate thickness of the outer jacket, after
forming, in inches.

{c) Where a stiffening ring is used that
consists of a closed section having two
webs attached to the outer jacket, the
jacket plate between the webs may be
included up to the limit of twice the
value of “W", as defined in paragraph
{B) of this section. The outer flange of
the closed section, if not a steel
structural shape, is subject to the same
limitations with “W"" based on the “R”
and “t” values of the flange. Where two
separate members such as two angles,
are located less than "2W" apart they
may be treated as a single stiffening ring
member. (The maximum length of plate
which may be considered effective is
4W.) The closed section between an
external ring and the outer jacket must
be provided with a drain opening.

(d) The stiffening ring must have a
moment of inertia large enough to
support the critical collapsing pressure,
as determined by either of the following
formulas:

=[0.035D4.P}/E, or
I'=[0.046D°LP|/E

Where:

I==required moment of inertia of stiffening
ring about the centroidal axis parallel to
the vegsel axis, in inches to the fourth
power;

I'=required moment of inertia of combined
section of siffening ring and effective
width of jacket plate about the centroidal
axis parallel to the vessel axis, in inches
to the fourth power;

D =outside diameter of the outer jacket, in
inches;

L=one-half of the distance from the
centerline of the stiffening ring to the
next line of support on one side, plus
one-half of the distance from the
centerline t the next line of support on
the other side of stiffening ring. Both
distances are measured parallel to the
axig of the vessel, in inches. (A line of
support is:

(1) A stiffening ring which meets the
requirements of this paragraph, or

(2) A circumferential line of a head at one-
third the depth of the head from the tangent
line):

P_=critical collapsing pressure (37.5 psi
minimum), in psi;

F.=modulus of elasticity of stiffening ring
material, in psi.

(e) Where loads are applied to the
outer jacket or to stiffening rings from
the system usad to support the inner
tank within the outer jacket, additional
stiffening rings, or an increased moment
of inertia of the stiffening rings designed

for the external pressure. must be
provided to carry the support loads.

§ 179.400-10 Sump or siphon bowl.

A sump or siphon bowl may be in the
bottom of the inner tank shell if—

(a) It is formed directly into the inner
tank shell, or is formed and welded to
the inner tank shell and is of weldable
quality metal that is compatible with the
inner tank shell;

(b} The gtress in any orientation under
any condition does not exceed the
circumferential stress in the inner tank
shell; and

(c) The wall thickness is not less than
that specified in § 179.401-1.

§ 179.400-11 Welding.

{a} Except for closure of openings and
a maximum of two circumferential
closing joints in the cylindrical portion
of the outer jacket, each joint of an inner
tank and the outer jacket must be a
fusion double welded butt joint.

{b) The closure for openings and the
circumferential closing joints in the
cylindrical portion of the outer jacket,
including head to shell joints, may be a
single welded butt joint using a backing
strip on the inside of the joint.

(¢} Each joint must be welded in
accordance with the requirements of
AAR Specifications for Tank Cars,
Appendix W.

(d) Each welding procedure, welder,
and fabricator must be approved.

§ 179.400~-12 Postweld heat treatment.

{a) Postweld heat treatment of the
inner tank is not required.

(b) The cylindrical portion of the outer
jacket, with the exception of the
circumferential closing seams, must be
postweld heat treated as prescribed in
AAR Specifications for Tank Cars,
Appendix W. Any item to be welded to
this portion of the outer jacket must be
attached before postweld heat
treatment. Welds securing the following
need not be postweld heat treated when
it is not practicsl due to final assembly
precedures:

(1} the inner tank support sysiem to
the outer jacket,

{2) connections at piping penetrations,

(3) closures for access openings, and

(4} circumferential clesing joints of
head to shell joints.

{c) When cold {ormed heads are used
on the outer jacket they must be heat
treated before welding to the jacket
shell if postweld heat treatment is not
practical due to assembly procedures,

§ 179.400-13 Support system for inner
tank.

(a) The inner tank must be supported
within the outer jacket by a support

B




Federal Register / Vol. 48, No. 117 / Thursday, June 16, 1983 / Rules and Regulations

27711

system of approved design. The system
and its areas of attachment to the outer
jacket must have adequate strength and
ductility at operating temperatures to
support the inner tank when filled with
the lading to any level incident to
transportation.

(b} The support system must bhe
designed to support, without yielding.
impact loads producing acceleratioas of
the following magnitudes and directions
when the inner tank is fully loaded and
the car is equipped with a conventional
draft gear:
Longitudinal
Transverse.
Vertical

The longitudinal acceleration may be
reduced to 3"g" where a cushioning
device of approved design, which bas
been tested to demonstrate its ability to
limit body forces to 400,000 pounds
maximum at 10 miles per hour, is used
between the coupler and the tank
structure,

{c) The inner tank and outer jacket
must be permanently bonded to each
other electrically, by either the support
system, piping, or a separate electrical
connection of approved design.

§ 179.400-14 Cleaning of inner tank,

The interior of the inner tank and al}
connecting lines must be thoroughly
cleaned and dried prior to use. Proper
precautions must be taken to avoid
contamination of the system after
cleaning.

§179.400-15 Radioscopy.

Each longitudinal and circumferential
joint of the inner tank. and each
longitudinal and circumferential double
welded butt joint of the outer jacket,
wust be examined along its entire length
in accordance with the requirements of
AAR Specifications for Tank Cars,
Appendix W.

§179.400-16 Access 10 inner tank.

(a) The inner tank must be provided
with a means of access having a
minimum inside diameter of 18 inches.
Reinforcement of the access opening
must be made of the same material used
in the inner tank, The access closure
must be of an approved material and
design.

{b) If a welded closure is used, it must
te designed to allow it to be reopened
by grinding or chipping and to be clused
again by rewelding, preferably without a
need for new parts. A catting torch inay
not be used.

§ 172.400-17 Inner tank plping.

{a) Product lines. The piping system
for vapor and liquid phase transfer and
venting must be made for material

Ww N
o oa

compatibie with the product and having
satisfactory properties at the lading
temperature. The outlets of all vapor
phase and liquid phase lines must be
located so that accidental discharge
from thes= lines will not impinge on any
metal of the outer jacket, car structures,
trucks or safety appliances. Suitable
provison must be made to allow for
thermal expansion and contraction.

(1) Loading and unfoading line. A
liquid phase transfer line must be
provided and it must have a manually
operated shut-off valve located as close
as practicable to the outer jacket, plus a
secondary ciosure that is liquid and gas
tight. This secondary closure must
permit any trapped pressure to bleed off
before the closure can be removed
completely. A vapor trap must be
incorporated in the line and located as
close as practicable to the inner tank.
On a DOT-113A80W tank car, any
loading and unloading line must be
vacuum jacketed between the outer
jacket and the shut-off valve and the
shut-off valve must also be vacuum
jacketed

(2} Vapor phase line. A vapor phase
line must connect to the inner tank and
must be of sufficient size to permit the
pressure relief devices specified in
§ 179.400-20 and connected to this line
to operate at their design capacity
without excessive pressure build-up in

* the tank. The vapor phase line must

have a manually operated shut-off valve
located as close as practicable to the
outer jacket, plus a secondary closurs
that is liquid and gas tight. This
secondary closure must permit any
trapped pressure to bleed off before the
closure can be removed completely.

(3) Vapor phase blowdown line. A
blowdown line must be provided. It
must be attached to the vapor phase line
gpecified in paragraph (a}(2} of this
section, upstream of the shut-off valve in
that line. A by-pass line with a manually
operated shut-off valve must be )
provided %o permit reduction of the inner
tank pressure when the vapor phase line
is connected to a closed system. The
discharge from this line must be cutside
the housing and must be directed
upward and away from operating
personnel.

(b) Any pressure building system
provided Jor the purpose of pressurizing
the vapor space cf the inner tank to
facilitate unloading the liquid lading
must be approved.

§179.400-18 Test of Innar tank.

{a) After all items to be welded to the
inner tank have been welded in place,
the inner tank must be pressure tested at
the test pressure prescribed in
§ 179.401-1. The temperature of the

pressurizing medium may not exceed
100°F. during the test. The inner tank
must hold the prescribed pressure for a
period of nat less than ten minutes
without leakage or distortion. In a
pneumatic test, due regard for the
protection of all personnel shouid be
taken because of the potential hazard
involved. After a hydrostatic test the
container and piping must be emptied of
all water and purged of all water vapor.

{(b) Caulking of welded joints to stop
leaks developed during the test is
prohibited. Repairs tc welded joints
must be made as prescribed in AAR
Specifications for Tank Cars, Appendix
w.

§ 178.400-19 Valves and gages.

{a) Valves. Manually operated shut-
off valves and control valves must be
provided wherever needed for control of
vapor phase pressure, vapor phase
venting, liquid transfer and liquid flow
rates. All valves must be made from
approved materials compatible with the
ladiog and having satisfactory
properties at the lading temperature.

(1) Liquid control valves must be of
extended stern design.

(2) Packing, if used, must be
satisfactory for use in contact with the
lading and of approved materials that
will effectively seal the valve stem
without causing difficulty of operation.

(3) Each control valve and shut-off
valve must be readily operable. These
valves must be mounted so that their
operation will not transmit excessive
forces to the piping system.

(b) Gages. Gages, except portable
units, must be securely mounted within
suitable protective housings. A liquid
level gage and a vapor phase pressure
gage must be provided as follows:

(1) Liguid level gage.

(i) A gage of approved design to
indicate the quantity of liquefied lading
within the inner tank, mounted where it
will be readily visible to an operator
during transfer operations or storage, or
a portable gage with a readily
accessible connection, or

(i) A fixed length dip tube, with a
manually operated shut-off valve
located as clese as practicable to the
outer jacket. The dip tube must indicate
the maximum liguid Jeva! for the
allowable fill.ng density. The inner end
of the dip tube must be located on the
longitudinal centerline of the inner tank
and within four fest of the transverse
centerline of the inner tank.

(2) Vapor phase pressure goge, A
vapor phase pressure gage of approved
design, with & manually operated shut-
off valve located as close as practicable
to the outer jacket. The gage must
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indicate the vapor pressure within the
inner tank and must be mounted where
it will be readily visible to an cperator.
An additional fitting for use of a test
gage must be provided.

§ 179.400-20 Pressure refief devices.

{a) The tank must be provided with
pressure relief devices for the protection
of the tank assembly and piping system.
The discharge from these devices must
be directed away from operating
personnel, principal load bearing
members of the outer jacket, car
strncture, trucks and safety appliances.
Vent or weep holes in pressure relief
devices zre prohibited. All main
pressure relief devices must discharge to
the cutside of the protective housings in
which they are located, except that this
requirement does not apply to pressure
relief valves installed to protect isolated
sections of lines between the final valve
and end closure.

(b) Materials. Materials used in
pressure relief devices must be suitable
for use at the temperature of the lading
and otherwise compatible with the
lading in both tbe liquid and vapor
phases.

(c) Inner tank. Pressure relief devices
for the inner tank must be attached to
vapor phase piping and mounted so as
to remain at ambient temperature prior
to operation. The inner tank must be
equipped with one or more pressure
relief valves and one or more safety
vents (except as noted in paragraph
{c)(3)(iv) of this section), and installed
without an iniervening shut-off valve
(except as noted in paragraph (c}{3){(iii)
of this section). Additional requirements
are as follows!

(1) Safety veat. The safety vent shall
function at the pressure specified in
§ 179.401-1. The safety vent must be
flow rated in accordance with the
applicable provisions of AAR
Specifications for Tank Cars, Appendix
A. and provide sufficient capacity to
meet the requirements of A&R
Specifications for Tanks Cars, Appendix
A, AB.07{a).

(2) Pressure relief valve, The pressure
relief valve must:

{i) be set to start-to-discharge at the
pressure speciiied in § 179.401-1, and

(ii) meat the requirements of AAR
Specifications for Tank Cars, Appendix
A, AS.07(b).

(3) Installution of sufety vent end
pressure relief valve.

(1) Inlet piping.

{A) The cpening through all piping
and fittings between the inner tank 2nd
its pressure relief devices must havea
cruss-sectional area at least equal to
that of the pressure relief device inlet,
and the flow charactleristics of this

upstream system must be such that the
pressure drop will not adversely affect
the relieving capacity or the proper

operation of the pressure relief device.

{B) When the required relief capacity
is met by the vse of multiple pressure
relief device placed on one connection,
the inlet internal cross-sectional area of
this connection must be sufficient to
provide the required flow capacity for
the proper operation of the pressure
relief device system.

(ii} Outlet p/ping.

() The opening through the discharge
lines must have a cross-sectional area at
least equal to that of the pressure relief
device outlet and may not reduce the
relieving capacity below that required to
properly protect the inner tank.

(B) When the required relieving
capacity is met by use of multiple
pressitre relief devices placed on a
common discharge manifold, the
manifold outlet internal cross-sectional
area must be at least equal to the
combined outlet areas of the pressure
relief devices.

(iii) Duplicate pressure relief devices
may be used when an approved 3-way
selector valve is installed to provide for
relief through either duplicate pressure
relief device. The 3-way valve must be
included in the mounting prescribed by
AAR Specifications for Tank Cars,
Appendix A, A6.02(g), when conducting
the flow capacity test on the safety vent
prescribed by AAR Specifications for
Tank Cars, Appendix A, A8.01, Flow
capacity tests must be performed with
the 3-way valve at both of the exireme
positions as well as at the mid-position
and the flow capacity must be in
accordance with AAR Specificatiouns for
Tank Cars, Appendix A, A8.07(a).

(iv) An alternate pressuré relief valve,
get as required in § 179.401-1, may be
used in lieu of the safety vent, provided
it meets the flow capacity prescribed in
AAR Specifications for Tank Cars,
Appendix A at a flow rating pressure of
110 percent of its start-to-discharge
pressure, Insiailation must—

{A) Prevent moisture sccumulation et
the seat by providing drainage away
from that area,

(8} Permit periodic drainage of the
vent piping, and

(C) Prevent acoumulation of foreign
isaterial in the vent system.

{4) Evaporation control. The routine
release of vaporized lading may be
conirelled with a pressure controlling
and mixing device, except that a
pressure controlling and mixing device
is required on each BDOT--113A00W car.
Any pressurz con'rolling and mixing
device must—

(i) Be set to start-to-discharge at a
pressure not greater than that specified
in § 179.401~1;

(ii) Have sufficiznt capacity to limit
the pressure within the inner tank to
that pressure specified in § 179.401-1,
when the discharge is equal to twice the
normal venting rate during
transportation, with normal vacuum and
the outer shell at 130°F; and

(iii) Prevent the discharge of a gas
mixture exceeding 50% of the lower
flammability limit to the atmosphere
under normal conditions of storage cr
transportation.

{5) Safety interlock. If a safety
interlock is provided for the purpose of
allowing transfer of lading at a pressure
higher than the pressure control valve
setting but less than the pressure relief
valve setting, the design must be such
that the safety interlock will not affect
the discharge path of the pressure relief
value or safety vent at any time. The
safety interlock must automatically
provide an unresiricted discharge path
for the pressure contro! device at all
times when the tenk car is in transport
service.

(d) Outer jacket. The outer jacket
must be provided with a suitable system
to prevent buildup of annular space
pressure in excess of 16 psig or the
external pressure for which the inner
tank was designed, whichever is less.
The total relief area provided by the
system must be a minimum of 25 square
inches, and mears must be provided to
prevent clogging of any system opening,
as well as to ensure adequate
communication to all areas of the
insulation space. If a safety ventis a
part of the aystern, it must be designed
to prevent digtortion of the frangible
disc when the annular space is
evacuated.

{e) Piping system, Where a piping
circuil can be isclated by closing a
valve, means for pressure relief must be
provided.

8 179.400-21 Test of pressure reficf
yalves.

Esch valve must be tested with gir or
gas for compliance with § 179.401-1
befare being put into service.

§ 179.400-22 PBroteclve housings.

Each valve, gege, closure and pressure
relief device, with the exception of
secondary relief valves for the
protaction of isolated piping, must he
enclosed within a protective housing.
The protective bousing must be
adequate to protect the enclosed
components from direct selar radiation,
mud, sand, adverse environmental
exposure and mechanical damage




and maintenance and so that vapor
concentrations cannot build up to a
dangarous level inside the housing in the
event of valve leakage or pressure reliel
valve operation. All equipment within
the protective housiag must be operable
by personnal wearing heavy gloves and
must incorporate provisions for locks or
seals. A protective housing and its cover
mist be constructed of metal not lass
than 0118 inch thick.

§ 179.2400-23 Operating Instructions,

All valves and gages must be cleatly
identified with corrosion-resistant
namepiates. A plate of corrasion-
resistant material bearing precantionary
instrictions for the safe operation of the
equipment during storage and transfer
operations must be securely mounted so
#5 to be readily visible 10 an operator.
The instruction plate must be wousnted
in each housing coutaining operating
equipment and controls for product
bandling. These instructions must
include a diagram of the tank and its
piping system with the various gages,
coatrol valves and pressuse relief
devices clearly identifiad and located.

§$179.400-24 Stamping.

{a) A tank that complies with all
specification requirements must have
the following information plairly and
permanently stamped into the metal
near the center of the head of the outer
jacket at the “B" end of the car, in
letters and figures at least 34-inch high,
in the following order:

Exampte of
requirad stamping
Specticallon......oocvrevnnneecans, DOT-113AB0W,
Design service temperatura Minus 4237 F.
Inner tank .. Inner Tank
Materia) . ASTM A240-304
Shell thickness Stielt %1e inch.
Head thickness Hoad % inch

tnside diameter ... 0 107 inch.

Innef tank builder's initials. o] ABC.

Date of ofiginal tast {month and | 90-0CDOGHK
yaar) and initials ol parson von-
ducting original test.

Water capacity

Custer jackst .

Material.

Cuter jacket ritials.

Car assembler's iritials (if othes than
inrer tank or outer jacket huikder).

.| 00000 Ibs,

.4 Outar jackel.
ASTM A515-70.
DEF.

XYZ.

{b) Any stamping on the shell or
heads of the inner tank is prohibited.

{¢) In lieu of the stamping required by
varagraph (a) of this section, the
specified markings may be incorporated
on a data plate of vorrosion-resistant
metal, fillet welded in place on the head
of the outer jacket at the “B" end of the
car.

Appendix C. The stenciling must also
include the following: .

{a} The date on which the frangible
disc was last replaced and the initials of
the person making the replacement, on
the cuter jacket in letlers avd figures at
lnast 1% inches high,

{b) The cesign service temperature
and maximum lading weight, in letters
and figures at least 1%2 inches high
adjacent to the hazardous material
stencil.

{c) The water capacity, in pounds net
al BO°F,, with the tank at iis coldest
operaling temperature, after deduction
for the volume above the inlet to the
pressure relief device or pressure
control valve, siructural members,
baffles, piping, and other appurtenances
inside the tank, in letters and figures ai
teast 1% inches high.

{d} Both sides of the tank car. in
letiers at Jeast 1% tniches high, with the
statement "o Not Hump or Cut Off
While in Motinn.”

{e) The nuter jacket, below the tank
classification stencil, in letters at least
1%z inches high, with the statemert,
“vacuum jacketed.”

>

§ 179.400-25 Certificate of construction.

See § 179.5.
52. Section 178.401 is reviscd and
§ 179.401-1 i3 added 1o read as follows:

§ 179.401 Individual specification
requirements applicable to inner tanks for
cryogenic liquid tank car tanks.

$ 179.401-1 individual specification
requirements,

In addition to § 175.400, the individual
specification requirements for the inner
tank and its appurtenances are as
follows:

113C120W

DOY spucification 113A80W

Design servico —A23. ... - 280
temperature, “F.

Maiarial, | §179.400-5_ .| § 179.400-5,

Impact test {weld and | § 178.400-5(c) .....
plate matorial).

mpact test values. . ..

Standard heat ransfer
ata.

(Biu per day ver Ib.
ol water capacity,
max.) {(see
§ 179.400-3).

Bursting pressure, min. | 240 ....................| 300,
psi.

Minimum piate Yie ...
thickness shell,
nches (soe
§ $79.400-7(x)).

Minimum head k(T R i Y
thickness, inchas
(sse §179.400-7
(a), (b). and {c}).

Test pressure, i (see | 60 120.
§179.400-186).

§ 179.400-5(c).

§179.4D0-5(3) ... § 17D.400-5{d).

0.097 ... 0.412),
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inzident to normal operation of the lank  § 179.400-25  Stenciling. i 113?520“1'"
car. It must be designed o provide Each tank car must be stenciled in )
reasonable access to the enclosed compliance with the provisions of the sa;:ys;;: ;u;f':i 80 120
components for operation, inspection AAR Specifications for Tank Cars, Prassure refief valve | 30, ... 75,

starn-to-discharga
pressura, psi {+ 3
osi)

Prassura relief vaive 24 i | 60
vapor kght pressure,
M. psi.

Pressure retinf vaive A0 85
flow 7aiing prassure,
max, psi. |

Allarqate pressure
relief valve stant 1o
disciarge pressure,
osi (. 3 psi)

Alicrnate pressure
ahef valve vapor
fight pressure, min.

¥0.

g 72

psi.

Allernate prossura SSSPRITPRO B {4 4]
eiie! vehva raing
prassire, max. psi

Prassurs controt valve, | 17, i,
osi

Btait to-vent, max. py
e § 173400
18{c)(4) Retiof
Aevice ilischarge
rastrictions.

Transtay jing inaulaticn..| § 179.400-15 ..

N reguired,

§179.200-18.....0 § 179.400-18

ot requred

53. Paperwork Reduction Act:
Information collection requirements
contained in the following sections of
this regulatior. have been approved by
the Office of Management and Budget
under the provisions of the Paperwork
Redurstion Act of 1980 (Pub. L. 96-511).

Following the text of each section
listed below, add parertheticully the
specified OMB control number.

Section OMB Control No.
173.11 21270541
177.8186 2137--0530
177.818 21370539
177.828 2137-0541
177 840 2137-0542
178.338--2 2137-0017
178.338-4 21370017
378.338-19 2137-0017

(49 U.5.C. 1803, 1804, 1808; 49 CFR 1.53 and
App. A, to Part 1)

Note.-—~The Materials Transportution
Bureau has determined that this document 1)
will not result in a “major rule’” under the
terms of Execut.ve Order 12291, 2) ispot a
significant regulation under DOT's regulatory
policy and procedures (44 FR 11034), and 3)
does not require an environmental impact
staternent under the National Envircnmental
Policy Act (49 U.5.C. 4321 ef seq.). Based on
comments received in response to the NPRM,
i certify that this amendment will not have a
significant economic impact on a substantial
number of smal’ entities. A regulatory
evaluation and environmental assessment is
available for review in the docket. Approval
of reporting and recordkeeping requirements
under the Paperwork Reduction Act of 1980
has been issued by the Office of Management
and Budget.

Issued in Washington, D.C. on June 2, 1983,
L. D. Santman,
Director, Materiuls Transportation Bureau.
[FR Doc. 83-15211 Filed 8-13-83: 8:45 am|]
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